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ABSTRACT i 

The process of identifying licensing, arid developing 
energy facility sites for the conversion of coal into more useful 
forms is the focus of this book, intended for geography students, 
professors, and researchers, the use of domestic coal resources wi 11 
ameliorate U.S. dependency ori imported fuel. However, because coal is 
a bulky, dirty fuel. requiring more effort than most people accustomed 
to automated central heatirig systems are willing to expend^ coal 
conversion is a virtual necessity. Chapter 1 discusses problems in 
energy facility siting. The impacts of coal conversion are examined 
in the secorid chajpter. Specif ically discussed are the components of 
coal conversion facilities: coal-f i red power plants, coal 
liquefaction plants, and coal gasification plants; best-fit location 
plaririirig; coal resource transportation systems; and the distribution 
of impacts. Chapter 3 looks at permits and approvals. The distiriction 
between centralized and decentralized energy development strategies 
is the focus of the fourth chapter^ How industrial location models 
can serve an important purpose in energy facility si ting is discussed 
in the fifth chapter .Chapter 6 examines how t6_ analyze siting 
options using si.te screening methods and spatial allpcatiori models . 
Citizen involvement is also discussed. Adjusting patterris of 
development and regional shifts in energy supply are the topics of 
the concluding chapter. A bibliography is provided. (RM) 
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iForeword 

I 



I One decade ago, hardly anyone in the industrial nations anticipated the events 
i bout to unfold ih the wpHd energy economy. For some, nations, fuel shortages and 
energy price increases of the 1 970s brought social disruption and debilitating balance- 
Pf:133y rn Ls bu rd eh s. _Fo r s ey era 1 , n ew ener§y djs coyer ies pec ur red at_ an o pp prtu n e 
time. As the world's largest energy consumer, the United States was nearly unique in 
©'^PSl'^n.c'AQ maibr difficulties as the world energy silUation yaclllated fr^ shortag^e to 
surfeit, while having significant underdeveloped and unexploited domestic energy 
resources. Ahticipatjoh that we could reach a m^ or energy self- 

sufficiency in the 1980$ has turned to disillusionment. We now realize that domestic 
fuels can only abate, not eliminate our international energy depehdehcy. For example, 
salvation through the vast U.S. coal reserves — In the traditional eastern production 
areas and in newly-opened western basins — has yet to occur. It is clear, however, that 
Lh_es_e resources _wiil_be jrnpoTtaat Jn_pur_ullima^^^ _transilion_lo_a_ non-fossil energy 
economy, whether based on atomic or renewable energy systems: 
- _ This book exAiliines one iriajor element Jh the use of domestic coal resourc 
ameliorating our dependency on imported fuel, the siting of coal conversion facilities: 
Coal can be con su ni ed d i rect ly , at least for hf a t i ng^ B u t it is a b u I Ry^ d I rty^ f ue I re^u iri n g 
more eifort than most people accustomed to automated central heating systems are 
i/villing to expend. Moreover, coal used directly provides little potential for lighting or 
mpbjie power. Thus coal conversion js a virtual necessity. Only by consuming coal as 
electricity or synthetic liquid or gaseous fuels can we maintain the kind of end-use 
energy con sum strucjured d_ur[nj this century^ l.ndeed,_mpd_e_rate to 

large coal conversion faciJities can utilize advanced technologies to diminish some of 
Efle harriiful affect^^ Including atmospheric pollution, mariagemerit 

Df soiid wastes, and disposal of reject heat. 

Before we can realize bur pbteritial for use of coal, we must have the conversion 
'acilities. Power plants require sites. The process of identifying, licensing, and develop- 
ng energy facility sites is the focus of this volume. Here we learn about the siting 
Drocess in practice and in law, as well as the contribution of geographical research 
:oward structuring jomorrow's energy systems. The most important kind of facility 
add res sed js t h e_ elect rica I g eneratjn g plant ,_b u t sjt | n g I m pi jca tjon s pf cpa I ^asjfi cation 
and liquefaction are also explored: Whether one agrees that the next generation of coal 
^onyeil'ori. Lapllities may _be th e /asf_ of their _§en re, as su9£ested by aujhors _Frank 
^alzonetti and Mark Eckert, this volume argues persuasively for a geographic conlribu- 
!PD Ao s iting^ Howe ver, does AsepM''^^^ 'pa I role in locat|n£ a power p^ant mean U sing 
he traditional tools of industrial location and marketing analysis? Or dP' legal require- 
nents and political realities suggest a new locat^onal approach? 

This book IS the sScpnd of the Resource Publl cations in Geography series, 
sponsored by the Association of American Geographers, a professional organization 
yhose purppsejs tpadyajice^stud 

leographic research in education, government, and business: Through its conlribution 
b bur ecbribrriic life, geographic research affects all of us. 



Resource Pubijcatl6hA)lU§eo§^ 'ts origins to the Associallbri^s 

Commission on Collecjo Goography>»vhose Resource Papers we/.e launched in 1968. 
Eyentualiy 28 papers wero published urider sponsb ^^''.^^9^ 
•3 974 with assistance from the National Science Foundation. Continued NSF support 
after completion of theCprn^^ 

Geography to meet the original series goals over an additional four years and sixteen 
volurhes: 

Tfie Resource Papers have been developed as expository documents 
for the use of both the student and the instructor. They are experimcntaj 
in that they are designed lo supptement existing texts and to fill a gap 
between significant research jn Anierlcan gedgra^phy a^^ 
cessible materiBls. The papers are concerned with important concepts 
or topics in modern geography and i^P?^^ on one of three generai 
themes: geographic theory: policy implications: or contemporary social 
relevance. They are designed tojmplement a variety of uhdergraduate 
college geography courses at the introductory and advanced level. 

The popularity and usefulness of the two series suggested^ the importance, of t^ 
cohtihUatibh after 1978 once a self-supporting basis for their pablicaiion had' been 
established. ' 

For this second volume of Resource Publications in 1981, the original goals 
remain paramount^ Hovvever. th^^^^ brbadeged to include the contln^^ 
education of professional geographers as well as communication with the putpHcon 
contemporary issues of geographic relevance. This monograph was developed, 
printed and distributed under the auspices of the Association, whose meriibers^^^^ 
in advisory and review roles during its preparation: The ideas presented, however, ar^ 
those. of the authors and do not Imply AAG endorsement. 

Fbr bUr students, we hope that this book will stimulate thought about the energy 
system that sustains us and. about pplic^ issues in energy facility siting. Reference to 
Earl Cook's Energy: The UltimBte Resource (a 1978 Resource Paper) may provide 
helpful background. For pur friends in electric UltJIities and energy firms, we trust that 
this volume will provide perspectives useful in your planning. For members of legislaliyi 
and regulatory, bodies^ as well as citizen interest groups, we trust that this book wil[help 
lo unravel some of the complexity of energy facility siting. For fellow giepsraphers, we 
intend thatjhls sharing of disciplinary perspectives and insight will enhance our profes 
sional or local role in siting- decisions. 

C. Gregor / knight 

The Penns,ivania State Vhiversity 

Editor. Resource Publications in Geography 

Resource Publicatibris Advisor^/ Board 

Gebrge W. Cprey, Rutgers University 
James S. Gardner, University of Waterloo 

Charles M. Good, Jr., Wrg/Vj/a Polytechnic Institute and State University 

Mark S. Mbnmqnier, Syracuse University 

Risa I. Palm, University of Colorado 

Thomas J. Wilbanks, Oak Ridge National Laboratories 
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The Uhiied stales, as 1^^^ ^oblems. Few 

nations are capable of satisfying projected energy demand witliout expensive energy - 
''^po'^^tidn . Two niajbr ajpproaches e^ [en^edy this situation. P_emand_ can be 
curtailed to reduce the gap between domestic supply and energy needs: Alternatively, 
domestic energy supplies can be increased. In most countries, it is recognized that the 
sever I tyoflhe problem mandates both approaches. . _ ; 

Although there may be a national consensus that new energy con version facilities 
are heed^ed.MIe consensus e^ as to where these new energy facilities should be 
siied^ Problems and delays are encountered in siting almost every new energy facility. 
There are ma riy re as on s why i] is dlfficu I \_ \os\ le a n d_to_co n sir u c t_n e w e n ergy f aci li I ies . 
An uncertain economic and regulatory climate, energy demand growth rates below 
P*'^^'o^s expectat^^ cohstructibh matenal de^^^^^^ 

mental protection programs, increased citizen and interest group activism, and uncer- 
tain large scale technologies are some of the principal factors. Indeed, the problems 
encountered in siting energy facilities may beJ/7e limiting factor preventing the U.S. 
from increasing its production of apparently plentiful domestic energy sources. 
i__ Jh sLt'Di^n er^j^f aci Ij ties, must be made on the basis of different 
and often competing criteria: In some respects, energy facility siting is a special case of 
[hcJusirial Ibcatibn geography, using traditional tppis and_expeHi_s_e_inl thaj dpma 
However, an energy facility siting litprature is evolving quite independently of location 
theory. Practitiioners are often riot gble to trarisfer simplified theoretical cbritributions to 
problems as complex as locating major energy facililLes. 

This book surveys prbblems 'D sitirig facilities that cq^rivertc inlq niqre 
useful forms. TNese are coal-fired power plants, coal liquefaction plants, and coal 
gasificatliori plaints. We emphasize these facilities because coal is bUr rribst irhpbrtarit 
source of electricity, and may become significant in supplying gaseous and liqi'id fuels 
as well. Prbposed coal conversion facilities require large resource Inputs (coal, water, 
: land), produce undesirable residuals (gaseous, liquid, and solid waste), and are often 
viewed as noxious: However, the nature and intensity of a facility's impacts depend 
upon its site. 

Professional geographers have been increasingly interested in energy problems: 
Nbt only are many colleges and uri|versilies offering geography courses addressing 
energy topics, but many instructors teaching economic, industrial, resource, and politi- 
cal geography are looking at energy prbblems as a fruitful topic bf interest. Geog- 
raphers are increasingly evident Jn the energy industry. This book is intended for all 
students of energy facility siting. We hopeithat it will enhance geographers' contrlbu- 
t Ibri s low ard an i rn po rta n t^ co n te mp ora ry _pr otD le rh . ^ 

Our interest in this topic can be traced to 1976 when we were members of an 
® he rgy f ac i lity s it i ri g res ea rc h te a m at t h e U n J ver s i ty of Ok I a h o rri a . Th [s res ea rc h tea m 
was led by Dr. Thomas d. Wilbanks who was then Chairman. of the Department of 
Geography at OI<lahbma. The research cbri ducted at Oklahoma formied the basis of the 
energy facility siting section of the Science and Public Policy Program's Energy From 
West study which is heavily used in this manuscript: We have maintained contact 



with Dr. Wilbt^nks in writing this book. Notorious jor his_rel_entle_s_s critique^^^^ 

provided (he authors with i\ thdi-dUgh i-eview of an earlier draft of this manuscript. His 

time IS greatJy appreciated. . _ _ 

The editor of the AAG Resoarce Patlicalion series, C. Gregory Knight, yvas of 
great help at every stage of development of this book. His experience in energy 
gedgraphy was helpful in focusing the scope of the book and his detaijed critiques of th 
individual chapters strengthened an^^ !^L^'^^®^ Greenberg 
of Rutgers University also provided helpful comm^ents on the fina 

Many other people were of great help in the preparation of this book. David Hawley 
and Mary Traeger drafted the illustrations, _Jo_Mn_Calzonetti, a librarian ^ 
Virginia Uhiversily. provided professlonaj reference support. Lucinda Robinson, :the| 
Assistant Director of the Regional Research Institute.^ W^^ Virginia University, pro- 
vided rhuch support and technical guidance in the preparation of the manus_cripJ._Mbst 
importantly, however, the contribution b\ the typists at the Regional Research Institute 
and Department of Geology and Geography; West Virginia .Unlverslt:y, is (§^ratefully 
acknowledged. These fine people are Jean Gallaher, who typed the initial draft, and 
Debbie Benson: Kathy Minyon. and Caria Uphold who typed revisions and the final 
copy. 

Frank J. Calzonetti 
Mark S. Eckert 
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Energy Facinty Slllrig 



• in 1961, a grpupjof investor-owned utilities led by Souihern Ca^^^^^^ 
began plannihg^a 5,000 megawatt power planton the Kaiparowjls Plateau of southern 
Utah. The developers envisioned that this $500 million project, the largest jri the 
country.' would burn low sulfur coal to generate electricit^yldr Anzjana, Ne^v^^^^^ 
California (Myhra 1977:25). After a docade of conflict, permit filing, and project revi- 
siohf the developers withdrew their application in 1 976, Although the size of the project 
was reduco'd from 5,000 to 3.000 me^aawatts, the pricetag of thepro[ec|escal^ 
$500 million to $3.7 billion (Myhra 1 977^25). According to the utlliiies, the project failed 
because of risjng costs and increasing uncertainty resuljing from_years of_ delay, 
opposition, antl "red t^pe." The executive vice president of Southerh Califdrnia Edison 
remarked that the project was "beaten to death by thb environmental interests" (OECD 
M 980:54). 

The Kaiparowits project was a part of an ambitious plan conceived by.a cqrisortium 
of 23 utilities to_ produce _3_6;^0_0C) megawatts of eleM'ciLyJlom jhe Four eorners area 
(OECD 1980:49). The 2,D75-Mw Four Corners plant which began operations in 1963 
was the first of many^facililies to be sited in the region. Utility planners had the support of 
the governor of Utah and many citizens o1 Utah who viewed 35.000 new Jobs, an 
additional payroll of $100 million, and year[y tax revenues of $28 million as a path to a 
prqsperoUs fulUre (Myhra 1977:25). Support also came from utility organizations and 

Bvep-ihe Federal Energy Office. - '_ _. 

' -^hlTe pristine nature of the region' was one of the reasons the Kaiparowits project 
encountered such difficulties; While the kaiparowits site Itself was not viewed as being 
particularly sacred, the project would be centered among the nation's largest cdncen- 
tratlon of national parks (Figure 1). Grand Canybh, Bryce, Zion, Arches, and Capital 
Reef would have been w[thih 250 miles of the facility as wjuld other scenic areas such 
^as Monument Valley and the Canyonlands, all knovyn forjheir pristine vist?s. 

The Sierra_Club, Audubon Society, Friends of the Earthy W 
Environmental Defense FUhd^ and other groups worked against the project. The 
predecessor Navajo Plant, one of the largest point sources of pollution in the natibri^ 
alerted these groups to the potential of serioUslmpacts of neW facijitl^^^^^ 
were able to focus adverse riatibrial publicity on the Kaiparowits proposal. They aiso 
IhltiPjed court action which delayed the licensing procedure. When vyater rights needed 
for cooling were granted by Secretary of the Interior HicReljn 1969, [t appeared that the 
facility would scan be sited. Hbweven the passage of the National Environmental Policy 
Act later in the year caused further delay. The Sierra Club quickly sued, forcing the 
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FIGURE 1 tOCATION OF THE KAIPAROWITS POWER PROJECT 



Departrhehl of the Ihlehdr lb sUbltiU an environrtienla^i impact statement (EIS), a 
requirement of the new law: Even after receiving approval from the Department of the 
Interior, the project still needed 220 permits and authprizatlons from 42 federal, state, 
and local agencies (Myhra 1977:25). The butcbrne of these de[ay 
the price bf the^rqjecj, which was estimated, in 1^75 to be rising at $1 million per day. 

After the impact slalement was prepared, the Sierra Club then filed a petition with 
the Cajifornia Public Utilities Commissibh to determine whether the faciHty was essen- 
tial to maintain reliable electric service. With Increased scrutiny on the part of the 
California Public Utilities Commission in assessing the need for the facility, and, in 
addition, other delays and public bppositibri, the Utilities withdrew^ the[r applica^^ 
Although the Utilities had already invested over $20 miHion into preliminary analysis.ior 
the project, they withdrew rather than face continuing uncertainty. 

Siting probjeiTis, blamed by the utilities for dooming Kaiparowits, rriay have be^^ 
overshadowed by rriore fundamental ecbnbmic factors^ Rock (1977) points out that 
when the pr ojecl was conceived the utilities involved were experiencing rapidly growing 
electricity demand. By the mid-7Qs, when the controversy was reaching its peak, 
demand growth had slowed considerably. Kalparbwits wa^s planned to meet electricity 
sales increases of close to. 1 0 percent per year, as experienced daring the 60s and early 
70s. Because of slumps in electricity sales after 1973, theprime devefoper, SbUlherri 
California Edjson, reduced its fdrecastbf saJesfor 1984 by 30 per^;^^^^ 
At this time, the City of Lbs Angeles experienced the most dramatic eleclricity demand 
decreases in the nation's history. In 1 973, when It was realized that contracted Arab oil 
wouid not be delivered, the _cit^ had initiated ah energy cbnservatiqn plan jb prev^^ 
electricity browh-bUts. By 1974, this plan resulted in 'a 12 percent drop in sales 

13 
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(Slobaugh and Yergin 1 979; 1 44- i 45). As demand growth levels softened, the price of 
the project continued to rise. Rock J 1977:250) summarizes what he felt w the 
.principal reason for the \A/ithdrawal of the Kaiparowlts power plant application; 

XhQ demise of KafpafowW^^ determmed by tfie reduction Th 

demand for electricity and the relatively high cost- of kaiparowits 
power. . . . Social costs and t^enefjts, however, did hot enter the 
Kaiparowits' decision-matrix because the energy consortium (or its 
financiers) was the only decision-maker. Profit was mam criterion. 

The Kaiparowits situation raises some important questions concerm^^ 
cance of siting problems in altering utility plans: It is not known how important the role of 
delays; conflicts, poor public image, and red tape was in causing the demise of the 
project. Power company officials may have expjoilecJ these develo^^ 
venieht excuse to scale dqwnjhe original proposal and withdraw from a project that was 
becoming Increasingly uneconomic in the face of declining electricity sales growth 
rates. In doing so. the power companies may have focused attention on siting ]3roblems 
that they believed should be eliniihated while avoiding an evaluation of their own 
judgments in power planning: Their position, moreover, was widely reported In the 
popular press {Business Week 1976). The case has been used by many state and 
federal officials as evidence that efforts should be made to streamline the sit^ 
and to limit the length of environmental impact slalements and associated public 
hearings: Conversely. Kaiparowits has not been regarded as evidence that utility 
planning and capacity buildirig programs must be reformed. 

Coal Cbnversibh Facility Siting 

The siting of energy facilities is a pressing problem likely to grow even more acute 
in the future. This book focuses on the problems involved in siting 
facilities (power plarits. coal nquefaction plants, and coal gasification plants) likelyjo b^ 
called upon to provide a substantial part of the nation's energy needs. Furthermore, the 
Iccational question may be the paramount issue in deplbyihg cda^^ 
technologies. Nuclear power is opposed regardless of location; Wherever a nuclear 
plant is proposed, conflicts occur — many national interest groups have strong antinu- 
clear platforms and can mobiiize local support to fight a proposed facililyXoalJacinties, 
while constrained by aspatial ecbhqmic cqhsiderati^^^^^^^^ 

The location of the coal facility determines its competition for resources, environmental 
and health impacts, and socioeconornic disruptipn. These Ibcatibrially varying factor^ 
confront energy planners and are the key to public acceptance of a coal facility; Some 
major coal fadJities^have been sited and built without significant problems. Other 
identical facilities proposed in different areas have aroused national uproar and pro- 
longed licensing delays, as was the case Nwith Kaiparowits^ 

Using coal as a source of electricity and gaseous and liquid fuels raises coal 
conversion facility siting as an issue worthy of significant attention. Many energy 
studies, irrespective of their long-term solutions to energy prbblems, maintajh lha 
must make some contribution in the corning decades to their alleviation. Coa^^ 
as the one resource whose production could be increased quickly enough to offset 
declining domestic oil and gas. reserves. The major use for coal will be Injhe generation 
of electricity. In 1980, over 80 percehj of the nation's.c^^ 

utilities. The rnomentum to use coal as a boiler fueLhas increased in relation to the 
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uncerlainlies of nuclear power which onlil recently was viewed as the principal fuel for 
falure eleclrical generation. A study by.the U.S. Department of Energy j1?80; vii 18) 
estinnated a loss of approximately 10 percent of the nation s potential 1985 elec^rl^^^^^ 
production because of nuclear plants no[ being built as anticipated; In addition, a study 
by Komanoff reported in Science {Norman 1 981 ) indicates the escalation in the capital 
costs of nuclear power plants will further increase the attractiveness of coal systerns. 

A future coal supply system would require 3 laj-ge number of power plants._coal 
liquefaction plants, and coal gasification plants sited throughout the nation. Planning 
the location of these facilities requires careful study. They require prodigious quantities 
of local resources (some of which are scarce, such as wajer in the w^ 
States). They also generatea w|de range of gaseous, liquid, and solid wastes which 
may result in undesirable impacts to the local area or contribute to region-wide or 
national pollution problems (acid rainfall), In some cases, groups and individuals otDject 
to the aesthetic Impact of a facijity (stacks and cooling towers may be an insult to an 
otherwise natural vista): In addition, servicing the facility may strain transportation 
systems. Furthermore, many object because const_ructton workers may cause serioUs 
socioeconomic disruption to local corTirri Jnities. On the qthe^^ t^^nd, a new energy 
facility may bring rare employment and tax revenue opportunities to a small town. 

Siting these facilities will continue to raise serious problems, These include prob- 
lems that arise in the siting of particular facilities as \a^N as 

energy facility location that arise as a consequence of many Individual siting decisions. 
While particular siting problems capture the attention of popular literature, the con- 
sequences of many single decisions may have profound effects on pattern of the 
nation's energy supply. Geographers have added their expertise and skills both in 
addressing individual siting problems and In evaluating and planning the nation's 
emerging energy supply system. 



Problems in Facility Siting 

The process of sjting a new energy facility is illustrated in Figure 2. The four 
decision steps in siting a facility at a particular location are: 

(1) Determining the need for a new energy facility; 

(2) Choosing the appropriate energy technology to satisfy that 
need; . 

(3) Choosing a location for the particular facility; and 

(4) Gaining final approval for the facility: 

|f the facility Is not approved. Ihen decisioris rTi reevaluate the need for 

the plant, the technology, or the site: If the facility is approved and constructed, then it 

contributes to the nation's energy supply.. _ - 

Many problems involved in siting new facilities are shown in Table 1 . where a wide 
range of decisidn-makers and academic disciplines are involved. Determining the need 
for new energy facilities involves forecasting energy demand. This activity is done at 
different scales and for different purposes. The federa[ government f^^^^^ 
and regional energy demand. Energy utilities use their own forecasts as the basis for 
determining when new facilities should be built. Some state governments (public utility „ 
commissions) also are involved in forecasting studies used to verify those compiled by 
energy Utilities and energy corporations. 



EKLC 



Prohlama in Facility Siting 5 



RE Evacuate need 



SELECT- ALTERNATIVE 
TECHNOLOGY 



SELECT ALTERNATIVE 
SITE 



^bETERMtNAtlONN 
OF NEED FOR 
FACILITY 



CHOLCEOF _ 
ENERGY • 
TECHNOLOGY 



CHOLCEOF 

ENERGY 
LOCATION 



A.PPROVAL 
• OF FACILITY 
AT LOCATION 



I NOT NEEDED 



APPLICATION 
WITHDRAWN 



CONTRIBUTES 

- -- -TO 
ENERGY SUPPLY 



FIGURE 2 THE ENERGY FACILITY SITING PROCESS 



Once the need for a new facility has been established Jhe next task is to select an 
energy technojqgy. The s^ and type of facility is matched with the anticipated need. 
These decisions are generally made by the utilities or energy corporations in conjunc- 
tion with energy technology vendors. 

Choosing the site for the energ^yj^acijity invojves^ of a wider range of 

individuals and requires working with more decision-makers. The first stage of selecting 
a project site is to confine the search to a region of interest, followed by a more careful 
evaluation of potential sites. The riian her in which sjtes a^^ ypon 
siting and environmental laws in the state under consideration; Some stales have 
prescribed potential locations whereas others evaluate sites after they have been 
selected by the energy developer. Geographers have been invqlv^^^^ 
the site deterrni nation problem and have even helped states to devise energy facility 
siting plans: Detailed analysis by civil engineers and geobgists is necessary before a 
utility or energy corporation will make a commitment to build a facility at a particular 
location^ __£_ 



After the site has been selected, it is necessary to gain approval for the facility. This 
requires. presenting information at pubNc hearings and securing a long list of federal, 
state, and local approvals and authdnzatron^s. At this point conflicts generally arise 
between those who advocate development and those opposing the facility. Opposition 
may be restricted to strong statements at public hearings by cbncerried Individuals or 
can Involve court proceedings, dembristratlqns, or acts of^violence^ jn so^ cases, the 
undesirable consequences of the proposed facility raised by opposing interests are 
• Serious enough to cause modifications to the facility, /elocatlon, reappllcation for an 

operating license, or withdrawal of the applicatibh. 

The siting process is seldom as organized or sequential as this discussion may 
suggest: Part of the problem in siting energy facilities stems from, the fact that the 
decTs ion-making process is more confused than brderly^io^ is iricbrisisteht in sequence 



B Energy Facility Siting 



TABtE 1 ENERGY FAelbiTY SITING TASKS _ 

TASK DECISION-MAKING ACADEMIC REALMS 



Energy Utility arid Energy Cor- 
poration System Planners 
Federal Energy Agencies 
State Energy Agencies and Public 
Utility Cornmlssions 

Energy Utility and Ener^ Cor- 
poration System Planners 

Al^iFngineers 

FederaJ Energy Agencies _ 
State Energy Agencies and Public 
_ Utiiity_Commlssioris 
Energy Technology Vendors 



Economics 
Operations Research 
Management Science 

Economics 
Operations Research 
Power Engineering 
Mechanical Engineering 



Determining the Need 
for New Energy Fa- 
cilities Forecastirig 
Energy Demand 



Choosing an Energy 
Techriology — Match- 
ing Energy Techno!- 
bgy, Size, and Type to 
Forecasted Demand 



Choosing an Energy 
FacNity Location — 
Determining a 
Region of Interest 



Determining an 
Energy Facility Site 



Gairii rig Approval of 
a Facility at a 
Lbcatiori — 
Securing Necessary 
Licenses and Approvals; 
Peajing with Locational 
Conflict 



Energy Utility and Energy Cor- 
poration System Planners, 
Engineers, and Locational 
Analysts 
Federal Energy Agencies 
State Energy Agencies and 
Public Utility Cbrrirriissibris 

Energy Utilily and Energy Cor- 
poration Systeril Planners, 
Engineers, Locational Ana- 
lysts, Geologists, arid En- 

_ vircnniental Speciaiists' 

Federal Energy and Environ- 
rnental Ajencles 

State Energy Agencies and 
Pubjic Utility Corhriiissioris 

Regional and Local Planning 
Agericies 

Citizen Interest Groups 



Ecqribrnics 
Operations Research 
Trarispbrtatibri Re- 
search 
Geography 
Power Engineering 

Mechanical, Pqwer^ 
arid CiviLEngineer- 

JG9_ _ 
Geology 

Geography (Lbcatlbrial 
Analysis and Enyir- 
brimerital Impacts) 

Environmental Sci- 
erices 

Law 

Political Science 



Eriergy Utility and Energy Cor- 
poration Legal Department, 
Environmental Impact Spe- 
ciallsiS; and Public Irifor- 
mation_ Personnel ... ... 

Federal Erivirbnriiefntal arid Health 
Agencies 

State Eriorgy, Erivifonmental, and 
_ Health Agericies 
State Public Utility Commissions 
Regional and Local Planning 

Agencies 
Citizen Interest Groups 
Environmental Groups 



Law 

Political Science 

public Reiations 

Environmental Sciences 
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or content. For exampie, it is generally after a site for a particular energy facility has 
been announced that questions are raised about- the need for the facility. Those 
opposing a particular facility may suggest energy conservation or solar energy as an 
alternative to a new coal facility. 

The nature of siting problems depends upon the perspective of the observer. 
Citizen groups may feel that decisions are made hastily without sufficie^^^ 
Interests other than the developer; Power company officials find other reasons to fault 
the process. Siting problemsToutin^lyiden iified by power company executives are: 

(1) The need for a new energy facility is disputed; 

(2) The technology or design of the facility is questioned by 
members of the pubHc and regulatory agencies; 

(3) The site chosen for the facility is viewed as inappropriate by 
many groups and individuals; 

(4) The procedure of filing afspiications for required permits and 
authbrizatibhs is tod lengthy, overlapping, and cumbersdrrie; 
and 

(5) The project is often subject to assault by opposing interests 
who are able to foster further delay and inconvenience to the 
energy develoj5er lDy extending the permitting process and 
instigating legal battles; 



The prototype situation can be characterized as one In which a decision to build a facility 
at a particular location is challenged along a wide front of separate issues, as was the 
proposed Kaipardwits power plant. 

Patterns of Energy Facility Location 

Another Impdrtaht as pect of siting involves determ[nirig those factors that influence 
locatlonal decisions and evaluating the overall impact of the resulting patterns of energy 
facilities. Location decisions, besides being affected by tradition aj industrial location; 
factors (ra\A/ materials, market, labor), are heavily influenced by federa^^ 
legislation, state siting laws, and utility and energy corporation policy: Some federal 
laws, such as the Clean Air Act, have been important in altering facility location patterns 
in the United States. Unless these siting irriplicatidns of ehvlrbrirhehtaMegisIa^^ 
understood, the resulting unanticlpajed pattern of energy facilities may be undesirable; 
States also can encourage or discourage developers from siting within their bound- 
aries. A corporation may wish to avoid becoming involved in a stale that has strict 
I iqiB n si ri g P roced u res tDLU ma y be attr acte d t^ a state jh at h as a I es s resjricli ve p rog ra m . 
Local levels of government can also promote or discourage energy 'developers by 
providing land and services for new facilities or establishing restrictive ordinances. 

These factors may result in energy facilities becoming cqricehtrated in ce 
areas of the country; It is important to evaluate the resultant pattern of energy facilities 
thai can be so strongly infjuenced by the current situation, because they will be 
producing energy well into the 21 st century. '_ 

An important part of understanding siting problems Is an awareness of the nature 
of ic ge coal conversion facilities. The next chapter discusses these technologies and 
the reasons \A/hy they are cbrisidered undesirable neightDors. VVe will t^^^ our 
attention to siting problems, potential patterns of development, and strategies in ad- 
dressing contemporary energy location problems. 



2 

Impacts of Gdai Gonversion 



Goal conversion facilities may affect a lbcaj area in undes^^^^^ Licensing . 

procedures for approving these facilities are geared to safeguarding health and the 
ehvirbhmeht by specifying construction, design, and location standards. IHbwever. coal 
conversion facilities cannot be made completely clean c>;^safe. Disputes may arise over 
the potential undesirable impacts of the facility compared to its potential benefits. Many 
groups support local energy development because of increased eneray supply^ more 
jobs and tax revenues; others doubt that these positive developments will offset the 
damage posed by such energy development. Part of the communication problerji in 
facility siting disputes results from a lack of understanding of coal conversion tech: 
nologies although disputes do occur between equally informed experts.Jn this chapter 
we provide brief sketches of a coal-fired poWer plantj^oal liquefaction plant, and coal... 
gasification plant. We then compare the impacts that may arise from the deploym_ent of 
these techhblbgies. Finally, we show that adjusting location can noticeably alter the 
nature and severity of a particular facility's _impAC?s, derTio^^^^^ importance of 

siting In reducing the consequences of coal-based energy systems. 



Components of Coal Conversion Facilities 

Coal-Rred Power Plants 

_ Coal-fired power plants provide approximately 40 percent of the.natipn's electricity 
(U.S. Department of Energy. Energy Information Administration 1981). A wide variety 
of power plant desions exist, but essentially they consist of a boiler, a steam turbine, a- 
generator, and cooling systems^ In addition, modern power plants employ air pollution 
control equipment. We will outline the operation of a typical power plant that uses wet 
scrubbers and electrostatic precipitators for air pollution control: A 1.Q0Q MWe power 
plant consumes about 2.5 million tons of coal annually:* Efficiencies of these plants are 
limited by energy conversion losses and pollution abatement equijDment^ The typical 
power plant equipped with scrubbers converts about 38 percent of the co^ chemical 
energy Into electricity with the remainder released into the environment as reject heat 



*MWe = megawatts {electric). Mwh = rriegawatt - hoaj;s {1000 kilowatt - hours, Kwh), A 
MWe plant atfull operating capacity for one hour produces 1 000 Mwh. One gigawatt = 1 000 
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FIGURE 3 MAJOR COMPONENTS OF A COAL-FIRED 
POWER PLANT 



'(National Research Council 1979: 161). The operation of the power plant [s best_ 
understood in terms of its three energy conversion s^ 

gas cleaning operations: Figure 3 is a simplified sketch oi a modern cbai-fired power 

plant: 

The first energy conversion stage involves the conversion of the chemical energy 
in the coal into he^t energy through coal combustion: Pulverized coal is blownjnto the 
furnace, setting up a cyclonic burning pattern. The heat generated is transferred to 
water which Is circulating in pipes around the furnace. Wfien heate^^^^ 
converted td high pressure steam^Most boilers convert from 8G to 90 percent of the 
heat from coal combustion into steam. The second energy conversion stage occurs 
when this high pressure steam Is directed to spin the blades of a tuii)jne^ 
steam energy into rhechahical eher^gy^The thermodynamic efficiency of the turbine is 
approximately 50 percent: This sets up the final energy conversion stage, mechanical 
into elecirical energy. This Is accomplished by -a generator vvhich is a^^^ the 
turbine. The motion iof an ejectncal^ohductor through a magnetic field produces the 
alternating currenl that can be transmitted into an electrical ^ower grid (Radian Corpo- 
ration 1976:239; Science and Puillc Policy Program 1975:12-6 to 12-1 1; Stoker, 
Seager and Capener 1975:161J. Thus^ the potentiai Over 

coal-fired unit Is the product of the coal conversion (.85)^ turbine (.50), and generation 
efficiencies (.98), or approximately 40 percept without scrUbbers (Sears, Zemansky, 
and Young 1980:350). Only a few power plants ^^ ^^^^^^ ^^^^^^^ 

efficiency, whjch means that the remainder of the coal input is_released either as 
pollutants or as waste heat. As emphasized by Comrnbner (1977)V rhbst centralized 
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energy systems have poor Ihermddyharhic effidencjes, cdhjnbuling to the pollalion 
problems of this energy path: The billowing while clouds one sees from power plant 
cooling towers is low temperature waste heal being released into the environment. This 
heal is part of the coal's unused chemical energy that will remain uhavanable to perform 
further work. Sortie c6unlr|e_s — Sweden^ Poland and the Soviet Union — use this 
power plant wa:'ie heat for district healing, providing inexpensive steam heat for nearby 
communities. 

The cover shows a facility on the Ohio River with wet cooling towers, although 
other coaling systems are commonly used (dry cooling towers, coolir^ponds, once- 
through cooling). Cooling towers were designated as the "best available control 
technology;* for thermal [Dollutioh control In the 1972 Ame^hdmerits to the Federal Water 
Pdllutidh CdntrdI Act and are now used on over 80 percent of now power plants 
(Reynolds 1980:368). Cooling water is in a separate system from the water that'' 
circulates through the boiler. After the high pressure steam transfers ehergy to the 
turbine, it is directed into a cdndenser^ L^J^l© condenser, heat is transferred from the 
steam to the separate cooling water system by means of a heat exchanger. The cooling 
action of the heat exchanger and lower pressures in the condenser convert the steam 
back into water, which is then pumped back [ntd the boiler to repeat the heat transfer 
cycle. The cooling system water from the heat exchanger is pumped to the cooling 
tower where it dissipates heat into the air by evaporation. ; 

El ectrost atic _p/ecipitatdrs are used to rerndye particulate air poHutan ts f rom the 
stack gases. The May 1 979 Clean Air Act regulations now require scrubbers on all new 
power plants to remove gaseous sulfur dioxide, irrespective of the quality of the coal 
burned. These regulations are currently being reviewed; anthracite has already bee 
exempted frdrri these prdvisidns. The stack gases first enter the precipitator which 
removes between 91 and 99 percent of the particulates (Radian Corporatjon 1976: 
257). The precipitator operates by irriposihg a high electric field on wjres arid tubes on 
\A/hich ionized particulates cdllect. Periddically Jhese wires and tubes are vibrated, 
releasing particulates which fall in the form of fly ash. Fly ash comprises approximately 
80 percent of the total ash produced by such a power plant. The remaining 20 percen^^ 
bottom ash and slag. Whereas bdttdm ash and slag can be sold as a road treatment or 
landfill material, only about 15 percent of the nation's fly ash is sold._ll projected coal 
facilities come on-stream and oil burning units switch to coal, over 157 million tons of 
utility ash will be generated anriually|h the Uhjted States, rtiaking ash the fourth largest 
sdlid material produced in the nation, exceeded only by stone, sand and gravel, and 
coal (Faber 1976). Most operators remove ash from the power plant site in trucks fdr 
land disposal. 

In wet scrubbing systems, stack gases come into contact with a lime solution. 
Sulfur dioxide reacts with the solution and is removed. Stack gases are released, arid 
sulfur-rich sludge is either disposed of or recovered for dther Uses (Stoker, Seager, and 
Capener 1 975:1 71 ), such as a raw material in the production of phosphorus fertilizers^ 
A typical wet scrubbing system on a facility burning two percent sulfur coal produces 
200 pounds of dry sludge for each ton of coal burned (National Research Council 
1979:165). 



Coal Liquefaction Plants 

There are no commercial coal liquefaction facilities in the United States, although 
several pilot plants have been in operatibri; several cdrrirriercial-scale demonstration 

— . 
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plants are ip the planning slagps. Federal support for coal llqaefaction was boosted with 
the signing of the $20 billion synthetic fuel biiLby PresLdent Carter in 1980 which 
formed the U.S. Synthetic Fuels Corporation (Farriey 1980). Recent a^^^^^ 
Reagan Adrri in Istralion has dtminished the outlook for the development of this iechnoi- 
ogy. Coal liquefaction is currently being used in South Africa_at a plant owned by South 
African Oil, Coal, and Gas Corporation of Sasolburg. Nazi Gerrriany develope^^ 
liquefaction capability. Although a "sjgrnficant contribution to the wartime economy, it 
was modest compared to the size of modern liquefaction facilities, such as the pro- 
posed insiallalion near Morgantown, West Virginia, This facility, a demonstration pjant, 
uses one of many coal liquefaction prbcesses. Aj^thdUghjl^ rti^ 
U.S. coa[ liquefaction capability, this facility was the furthest in its planning stages of aH 
coal liquefaction projects in the nation. The final enyironmental Impact statement was 
submitted and construction contracts were made. However, a 
June 1981 to stop work on this project: Nevertheless, it does demonstrate siting 
problems that may arise in the development of coal liquefactionjechnorogy. 
^ _ The Morgantown facility was to be a solvent-refined coal (SRC-II) demonstrat|dn 
plant which was to convert 6,000 tons of coal per day into liquid fuels and other . 
by-products: If the facility appeared to be commercially feasible after _a_ two-year trial 
period, the operation would have been expanded to accommodate 30,000 tons of coal 
per day and produce 100,000 barreLs of liquid 'uel (U.S. Department of Energy 
1 980:xxli): The cost of this project: eslimaled at $1 .4 billion, was to be borne by the U.S, 
government, the Pittsburgh and Midway Coal Mining Company (a subsidiary of GUlf Oil 
Corporation), and the governments of Japan. and west Germ^^ 
the Japanes9 pleidged to finance 50 percent of the cost of the facility, but withdrew from 
the project because of a lack of U.S. government support. Gulf Oil's cohtributibri would 
have been apf-roxlmately $1 5 million (although it invested an addjtJonalSBS milll^^^ into • 
the development of the sUiyeht-refined coal process); the U:S: federal government was . 
to be responsible for all other expenses (Pasztor 1981). If proven feasible, Gulf could 
have purchased the facility. The federal government's goal in thjs pM^cl wasjo reduce 
the technical and ecohbmlcal risks associated with new commercial activities so that 
energy technologies could develop much faster than would ordinarily_pccur- 

Solveni-refined coal is one of four coal liquefaction approaches. The other thj;ee 
are indirect liquefaction, pyrblysis, arid catajytjcjiquefaction: The facility in operation in 
SasblbUrg, South Africa, uses the Indirect liquefaction approach whichls believed to be 
most promising by many (National Research Council 1979:178-179). The commercial 
viability of the indirect approach is even recbgriized in the final envirdnrriental impact 
statemerit for the SRC^M plant (U.S^ Department of Energy 1981). 

In the proposed Morgantown facility, high-sulfur eastern coal was to be converted 
into a low sulfur coal within a hydrogen atmosphere {J_Bp\e 2).JKs the coal dissolves, it 
picks Up hydrqgeri. Jhe coal is converted into liquid and gaseous products. This Nquld 
solution is then drained and filtered to remove ash and undissolved coal (Science arid 
Public Policy Program 1975:97). Vapors produced iri the process are separated and 
treated. The metharie-rlch vapor Is upgraded to produce pipeline quality synthetic gas^ 
The bverall efficiency of the facility, measured in terms of the. heating value of the 
products compared to the feedstock coal, is 65 percent (U.a pepartment of^E^^ 
1980b:2-9). However Jfth[sfUel Is UsecJt^D power electrical generating facil^ 
efficiencies in terms of energy delivered to the customers Is quite low, The overall 
efficiency pf using liquefied coal for electric heat would be apprqxirriat^^^^^^^^ 
compared to ari bverall-efficiericy of 41 percent if the resulting liquid fuel was used for oil 
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TABLE 2 OUTPUTS FROM A PROPOSED GOAt 



LIQUEFACTIOM FACILiTY (per day) 



OUTPUT 



QUANTITY 



ProducTs 



Substitute natural gas 



41.8 X 10^ tt^ 
1461 bbl 
2070 bbl 



Mixed liquid batarie prodact 

Liquid propan e .product 

tight fael oil (nominal boiling 

.ra'^gf 35D-60p^F, 1 4.4° AP[) 
Heavy fuel oIL {nominal boiling 



4900 bbl 



range 600-95D°F, 7.2^ API) 



5386 bbl 



By-products 

Anhydrous airtrtlonia 



30 short ton 
1 35 short ton 
43 bbl 



Elemental sulfur 
Tar acids 



Plant fuel products ^ 
Naptha (nominal boiling 

range _l60-35gT, 31 API) 
Synthetic faeLgas 



ms X 106 ft3 



. 2364 bbl , 



Source: U.S. Department of Energy 1981. 



Coal Gasification Plants . 

Coal gasification facilities also convert coal into a more useful forjTi of energy; The 
prociBss can produce synthetic natu gas (SNG) that is equivalent to natural g*£3 
derived from andergroand reservoirs. Synthetic natural gas contains almost no sulfur, 
carbon monoxide, or free oxygen. Once produced, synthetic gas can be added Ip the 
present natural gas pipeline system arid transported throbghoat the nation to serve 
particular areas. -'- 

The idea of producing gas frbrri coal is not new. Many cities were 
"town gas" from the 19th century to World War II (National Research Goancll 
1979:173):* This gas, a mixture of nitrogen, carbon monoxide. and hydrogen, was 
produced b5^ passing air and steam thrbugh beds of hot coal (Stoker, Sea^^ 
Capener 1975:182). Iriexpehsiye natural gas from domestic reservoirs, transported by 
the pipelines constructed daring and after World War ll, quickly drsplaced synthetic gas. 

Gas can be derived from coal by means of in-sltu operations \a which gas is drawn 
from fractured and heated coal seams p^r by s^ 

not a proven technology, nor are its Impacts certain. However, there are numerus 
technologies for chemically synthesizing gas from coal in surface facilities. All pro-'- 
cesses involve the addition of hydrogen to heated coau or the te^J^val of carbon from 
coa], because the hydrogen content of coal is on the order of 5 percent compared to 25 
percent found in natural gas and intermediate- pr hlgh-Btu gas. _ 

A hl^h-Btu gasification project in North Dakota, prmclpaljy sponsored by American 
Natural Resources Company of Detroit, is closest to commercial operation of . all U.S. 
coal gasification projects: The facility uses the Lurgi high-Btu prc^ss which requires 
three principal Ingredients: coal, hydrogen, and oxygen. Local lighiferat^SiIable in vast 



*Bta = British thermal unit, a unit of enen 
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qaaniiiies, is crashed in a vessel where it is healed in an oxygen-rich atmosphere. Gas 
produced here is upgraded in a hydrbgenalibri step in which hydrqg^en is add^ 
lorm of steam fm^ River water. The resulting gas is cleaned of carbon dioxide 

and hydrogen sulfide imparities. To produce high-Btu gas, the produci is passed over a 
catalyst (mckeLcompgunds are likely) tpjjpgrade the gas to pipeline-quality methane 
(Science and Public Policy Program 1975:72)^ A cbrnmercial-scale facility would be 
composed of a number of gasifier reactors capable of producing about 10 million cuDic 
feet of synthetic gas per day. A large facility could cost an amount equal to the total 
assets of a gas utility but provide only 10 percent of its supplies. 



Comparative Impacts of Coal Conversion 

In evaluating the Impacts of an energy facility, one must recognize the mariner in 
which a given technology interacts with a particular Ibcatidri. Each energy technology 
jDroduces residuals which are defined as: 

... by-products thatanactMty, process or techhoJogJcal alter native 
produces in addition to its primary product. Residuals include particu- 
lates, gases, solid andjiquid wastes, accidents and death, arid I3nd 
consumption, all or some of which might produce significant environ- 
mental impacts where they occur (Science and PuMc Policy Program 
1975:14-1): 

The impacts resulting from the employment of an energy technology depend upon the 
interaction of residuals and local environmerital conditions. A powe^planj may rel^^^^^ 
large quarititias of sulfur dioxide^ carbon monoxide, and particulates into the atmo- 
sphere at a particular iocalion. The impact may be frequent "poison fogs" if low-leVel 
atmospheric inversions are common in the area, or the area n^ay have few air pol[utio^^ 
episodes if tall stacks and wiridy cbriditioris disperse pollutants. Knowledge of the way 
in which a facility's residuals are likely to interact with an area provides a basis for 

planning the location of energy facilities to minimize undesirable impacts. 

Table 3 compares the air. water, and solid waste residuals for coal-fired power 
plants, coal gasification plants, and coal liquefaction plants processing dlifferent coals. 
There is a great range of residuals between technologies as well as a cdrisider^^^ 
varjatipn within a particular technblogy depending Jpon th^^^ 

emissions frbril a power plant burning eastern coal may be over^hree times those of the 
same facility using western coal. Such regional variations in the quality of coal explairi 
why power plant operators in the East purchase rnidwesterri or western coal to mix with 
local coal so [hat the[r emission 

Coal-fired electric power plants emit more gaseous residuals than coal gasificaliori 
or coal liquefaction. These pollutants include particulates, sulfur oxides (SOx), nitrogen 
oxides (NOx), hydrocarbons, and carbon rnonqxide (CO): Thus it is more difficuU to site 
power plants to meet ambient air pollution regulations in areas where only a small 
increase in air degradation is permitted, As noted by White et a/. (1977:31), synthetic 
fuel facilities can UsUally meet all federal and state standards (except for hydrocarbons 
in the case of coal liquefaction), depending upon the location of the facility and the 
effectiveness of pollution abatement equipment. Some air pollution coritro] regions 
cannot accept even modest ihcreases L'^^addjtjqnal |^^^ of ppllution, and air 

pollutidri (3dritrdl may be a significant factor constraining ?iins- 
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TABLE 3 _ RE SIDUALS OF CO AL CONVERSION (TONS/IO^z Btu) 
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NC = riot corisidered 

^ Assumes facilities use wet limestprie scrubbing.-;' . 

•^ Eastern coal is assumed to be 3:0 percent sulfur and 14. 4 percent ash. 
^. Western coal is assgmed to be 0.8 J3ercerit sulfur and 8.4 percent ash. 
SSUrce: Science and Public Policy- Program (1975). 



The ash arid Sulfur cohteh't of the coal is critical in determining the nature of liquid ; 
effluents and solid wastes: Residuals from coal gasification are almost exclusively ash. j 
whereas effluents from electric power plants are cd^^ ' 
ash and sludge from flue gas desulfurization (White ei at 1977:49). The proposed 
SRC-II facility would generate over 250,000 tons of solid wastes per year at the j 
dernonstration stage (U.S. Department of Energy 1981:2-9) arid would prodace over ' 
one million tons per year if it became fully commercial. A 3.000-MWe power plant ; 
complex using Northern Appalachian coal will also generate over a million tons of solid ' 
wastes per year (Calzonetti and Elmes lSiSI). ^ 

The jabbr intensity of a part^^cULar f^acility also contributing factor to the air 
pdllutiori jmpacts associated with energy develOfDment. The Energy frpn^ the V^st 
study (White et at 1 977) found that peak grbupd-level cbnceritrations of particulates, 
Nd2, and hydrpcarbons produced by energy-reiated urba^ ^A^f 'PP'^^'^* higher in 
most cases than those produced by this energy facilities themselves. 

The water intensiveness of a facility also is an impprtarit characteristic which js \ 
often crucial in determining its acceptance iri an area. Table 4 sujmm^^ j 
tive water requirements for coal conversion facilities: llectric power fDlants are the most ; 
water-Intensive facilities, whereas Lurgi gasification is the least water intensive. Ap- I 
' proximately 80 percent of the total water recjuiremerits for these facilities is for cooling: ' 
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• Using wet/dry instead of wet cooling could reduce water consumption by 72 percent 
{Whileef a/. 1977:49), As noted in the 1979 While study (1979:99j, facility locat^^ can . 
be the critical factor determining water consumption of energy development: 

^ waf^rreqw/remenfs ^pr^J^yQiJ^c]^ in the four Corners area can 
t)e abou^ twice that reauired for the same facility in the northern Great 
PWns. This is pec^ause of the fdw mdisXure content of the coal tr) New 
^ Me^ca, the fact that the Lurgi process accepts wet coal, the high ash 
; - f4ew Mexico coal requfrmg more water tor dtsposal, and the need for 
suppfe mental Irrigation to reclaim the land. 

Although water problems are most acute in the western slai&s, deyeiopers are finding 
that water availability is also becoming an knpbrtant public issue in ieastern states as 

well. . ^ 

The overall water needs of energy facilities are modest compared to other water 
uses on a riatipnal scale.^rrigation accounts for 76 percent of the total water consu med 
in the AS cohtirjuqus plates, compared to less than two percent for fossil arid nuclear 
energy supply. systems (National Research Council 1979:197). 

"Best-Frt" Location Piadnlng 

_ _ _ _ _ _ J 

Knowledge of techriblogica! arid locatibrial factors can^be a useful tdd[i^ 
the Ibcatibri of new energy fac|nties (vVhite et a/; 1979): Table 5 outlines the significant 
technological and localional factors that should be taken into account when planning 
the location of energy facilities. Labor iriterisity of the facility affects all fbu/ of the 
impacts discussed: air quality, water avajlabijity a^^^^ ^^^''^V* socioeconomic, and 
ecological. A larger population results in higher aalomobile emissions, a need for more 
water and an increase In sewage tfeatment capability, a vyider variety of culture and 
lifestyles (which create problems where srnall ho^^^ 

fected), and greater land-use Infringement on the surrounding wildlife habitat Among 
the coal conversion technologies, on a unit-energy output basis, electric power geriera- 
tjon produces the most air impacts and uses the largest quantities of lan^ 
Coal gasificatibn and liquefaction require larger work forces and result in the greatest 
populaiion-related impacts. 



TABLE 4 -Vi^ATER CONSUMPTION BY CONVERSION 

Y ^_ : 



TECHrsidLOGY 



WATER COMSUMED 



Gallons/ 10^ 
Product Btu 



Acre- Foe? 
Per Year^ 



Coal Fired Power Plants 
UJISLGaslficallon 
Svnthoil Lioaefaction 



127-159 
14-24 



23,880-29,820 
3.310- 5,640 



®For a 3,000 M We pawej* plant at 70 percehl load factor; for 260 million cobic feet per 
day gasJficaiion facilities. at 90 percent load factor; 100^000 Isarre^^^^ 
liqUefactibh facilities at 90 percent load factor: Exact consomption varies according 
to the location of the facility and the coal used. " ^ 

Source: White et at 1 977:51 . - 2 o 
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TABLE 5 TEeHNbtOGieAt AND bGeAtlONAL FACTORS 
AFFECTING ENERGY DEVELOPMENT IMPACTS^ 



IMPACTS 



- FACtdRS 



Technological 



tocational 



AIR QUALITY 



WATER 

AVAILABILITY 
& QUALITY 



SOCtOECONOMIC 



•ECOLOGICAL 



Emission quantities 
Labor intenslveniBss 



Water requirements 
tabor intensiveness 
Amount and cbmposiilon 
Type of cooling 



Labor ihtehsity 
Capital intensity 
Scheduling of construction 



Land requirements 
^ Water requirements 
Labor intensity 
Air emissions 



Energy resource characteristics 
Meterological conditions 
Topography 
Class of PSD area 

Water availabllliy 
Water quality 

Energy resource characteristics 
Aquifer characteristics 
Capacity of existing wastewater 
treatineht facilities 

ColtiltiUnity size and " * 

location 
Capabilities of existing 

institutions 

Historical outmlgration 
Local labj^r force characteristics 
Local financiaJ conditions 
culture and lifestyles 

of the area 

Climate 
Topography - 

Soils ; 

Plant and animal communities v 



PSD Prevention of Significant Deterioration . r 

^Several sets of factors would be involved in l^e-scale developments that include more than one 
technology, such as a coal mine and a pov^fcplant at the same site. 
Source: White et 



Locational characteristics which Ihfuerice 
raphy, air pollution dispersion potential, background levels of air pollatants, meteorolog- 
ical conditions, proximity of the site to pristine areas such as national parks, community 
size and location, available work force, characteristics of the Ideal ecbnorhy, charac- 
teristics of the resources, water availability and quality, and plant and animal com- 
muniiies; _ 

The size of the host community is crucial in determihirig the degree of socib- 
ecohbrpic irnjDact^ Srhajl towris gene limited planning capabilities and in- 
adequate public facilities and services to accommodate the needs of a large number of 
incoming workers. Siting energy faciiities near larger towns may be preferable. 

. The air and water impacts resulting from energy^^^^^^ vary with location; Air 

impacts depend critically on local meteorology, topography, existing air quality, and the 
nearnessof Class I Prevention of Significant Peterrorairon (PSDj areas, Water Impacts 
differ with-the ambUnt and quality of available water, in 

.grbund-water. Air and water impacts can be reduced by siting energy conversion 
facilities in areas with the most favorable conditions. Knowledge of technological and 
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iocaiiondl factors may be useful in reducing local or even regional impacts but does little 
to reduce the gjobal impacls of cortain energy strategies. Worldwide ca^rbon dioxide 
increases from coal cbmbustibh are riot addressed by adjusting technological or 
location al factors. 

Coat Resource Trahspbrtatlbh Systems 

Transportation facilities are an important component of the coal resource delivery 
systern: These facilities include raiiroads and slurry pipelines to handle coal, pipelines 
to transport synthetic gas and liquids, and high-voltage tr^ the 
transpdrtation of electricity: Other modes of moving coal include barge and truck 
transport. Since coal conversion facilities often serve large, distant rriarRets, the siting 
and construction of transpbrtatiori systems are as essential as facility s'l^^^^^ 
problems and issues [nvolved in siting these facilities extend beyond the scope of this 
book: However, we should emphasize that problems related to transportation are 

another constraint to increased coal utilizatiiDh. 

Coal conversion f acilities can be located at the mine mouth, adjacent to the market, 

^r at some intermediate location, The choice of site depends upon policy a^ d regulatory 
factors as much as on industrial location economics. Mine rtibUth facinties re^^^^ 
transport of converted energy to a distant market: Locating the facility near the market 
requires, in most cases, significant coal haul from the mines. Coal is currently trahs- 
poried by three major modes: truck, rail, and barge. Trucks provide cblle^^^^ 
dislributlori services such as rnbving coal from mines to docks or local power plants. 

_Bai!.ahd.barge are long-haol carriers where avail;Sble. Slurry_pipelines can also be used, 
as long-haul carriers for large point-to-point shipments. Railways transport ajmdst 
two-thirds of all _coal;_hi§hways, 12 percent; and barges, 10 percent (President's 
Cbrrirhissron on Cbal 19'80:194): _ _ _ _ _ 

The most challenging problem involves long distance rail transport. The Presi- 
dent's Commission on Coal (1980:200) reports that a $10 billjon investment in the 
nation's rail systern is necessary over the next eight years to meet anticipated needs. 
Major impacts of unit trains (trains which exclusively haul coaj) are already being felt in 
rnany western communities vyhich are divided in half as 100-car, slow-moving trains 
pass through (train speed lirnLts are as low as 10 mph in some communities;. U.S. 
Congress, Seriate Committee on Energy and Natural Resources 1977). Slurry 
pipelines face seveVe political and environmental problerns (Office of Te^^^^^ 
Assessrhent 1978). These jriciude the volatile Issues relating to the use of western 
w'^tento transport coal to other regions: Long distance electricity transmission causes 
significant energy losses-and sometimes resultsJri local impacts (Miller arid f<aufman 
'1978). Young (1973) records instances of severe to individuals 

workirig dri equipment in range of the electric field of a high-voltage transmission line. In 

4 response to growing protests over the siting of these facilities, riiany utilities have 
accelerated plans to build additional lines (Business Week 1977:27): 

Siting and the Distrlbutibri of Impacts 

The pattern of energy facility location is important in deterriiiriirig the type or leve[qf 
impacts. Siting facilities at the mine mouth results in a d]fferent dlstribu^ 
thari shipping the coal to |oad centers for conversion and energj^ distribution. Mine- 
mouth siting, as its name irnplies, involves converting coal to a rnore usable energy form 



at or near the mine site and transporting the energy product to serve demand 
elsewhere, the proposed coai gasificalion facility in western North Dakota will convert 
local lignite into hIgh-Btu gas which will be transported by pipeline to the Midwest. The 
siting strategy follows classical least-cost industrial location analysis where the conver- 
sion operation is a "weight-reducing"' activity and the industry is "material-oriented." 

In terms of the distributibh of Impacts, the local North Dakota area will receive tax 
benefits as the process adds value to the resoui'ce, and the state will receive additional 
revenues because of its high severance lax collections. The facility will also employ 
about 600 workers continuously, providing a source of stable employmerit arid wages. 
Oh the other hand, the mlne^moujh location results In the '9ca[area being subje^ 
undesirable Impacts, while midweslern consumers receive clean gas with no environ- 
mental costs. 

Most of the total air eitils^iqns resulting fj-qm energy develbpmerit originate at 
conversion facilities, not at the mines; A "strip and ship" operation would transfer most 
of the air pollution to the region where the energy is to be consumed. Water require- 
iTierits at the site of the resource are also less for "strip arid ship" thari for hiirie-riibuth 
siting. Energy from the Wect {White era/; 1977:33) reported that water requirements for 
mining and reclamation are an order of magnitude less than that resulting from mine- 
mouth conversion facilities. 

Other major categories of costs and benefits result from the population increases 
necessary to construct energy facilities. The ratio between the total number of construc- 
tion workers and the number of workers needed for continued operation of the facility is 
irpportanl iji deterriiirilrig the rinagriltUde of ''bbbrri arid bust" iriipact^ Poal riilries do not 
require as many workers as do conversion facilities during their construction stage. T^le_ 
peak employment for a coal gasification facility is estimated to be over twent_y jimes 
larger than the peak emplbymerit for a surface coal mirie (Carasso, e? a/ _1 975:6-30). 
Because conversion facilities require so many more workers than most extraction 
facilities, the population-related impacts of mine-mouth siting are large. Housing prob- 
lems, the prbvisiori of local services, growth mariagemerit, and recreatjqnaMssues 
occur as the pressure of a growing population is inadequately handled by small, 
isolated towns. Incoming populations are likely to disperse into remote areas for 
domestic arid recreatibrial activities, iricreasirig ecological impacts by modifying wildlife 
habitat and (ciDntribui^^^ to Nlega[hunjing and fishing. In western stales, "the smaller 
impacts of mine construction and operation would not cause the social .disruption 
predicted to accompany mirie- mouth electric generation" (Metzer and Steriehjem 
1977:8). _ _ 

targe urban areas, such as Chicago or tos Angeles, with large numbers of skilled 
construction workers, would be better equipped to provide the manpower and services 
for coristructirig arid bperatirig new eriisrgy conversion fA^''L*'6sLl^?D_^°4^'^_^['L®^^^ 
Wyoriing, or Beulah, North Dakota: It has been shown that a load-center conversion 
facility location would Incur minimal population impacts as only a_ few people with 
special skill*; would be heeded to move iritb the area cbnipared to the rinassive 
immigration expected in the rural West (Metzer and Stenehjem 197:8). 

A redistribution of impacts would occur when the negative aspects of conversion 
facilities are felt outside the resource regibri. Emissions from coriverslon facilities 
located at the load center would further degrade air quality In Chicago or Los Angeles 
rather than in small western towns. A qualitative distinction in air pollution issues would 
result from such a sitirig change. Whereas air pollution problems iri the West are more 
of ah aesthetic probjem (the v|orat!oh of PSD), ambient air pollution violations In the 
urban centers will conlribule to a more critical health problem. 
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The shortage of space near urban areas makes load-cerilej; sites |ess attractive: 
"Wasfeliirpbsal sites arid storage space aj;e difficalt and costly to obtain in congested 
urban areas^Finding adequate land to dispose of energy wastes is a growing problerii 
as many urbanized areas arealready facing a shortage of space to dispose 
waste. Each, day, the New York arid ribrtherri New Jersey urban area produce in 
excess of 28.000 tons of municlpa! wastes: The amount of available land for this 
purpose in the region has dropped from 2,500 are_as_to about 500 acres in a 10 year 
period (Committee on Science and Technology 1979:42). 

Large cba[ conversion facilities require massive material, labor, fuel and capital 
Inputs and generate a host of residuals that are converted into impacts. While some of 
the impacts of large coal conversion facilities are viewed favorably (tax reve^^^ 
all facilities result in some serious Undesirable impacts; Adjusting technologies or 
locations is a strategy to reduce or redistribute the Impacts of energy 
facilities. Because of their potential undesirable impacts, coal conversion facint^^es are 
subiect to a range of design and locatibrial controls at the federal, state, and local level. 
Eriergy developers must secure permits and authorizations in order to site and con- 
struct these facilities. The extent of this control has been a matter of dispute. Many 
energy developers claim that sitirig procedures are too^c^ and redundant: 

Others argUe that there is insufficient control over facility siting questions. The next 
chapter provides an overview of this permitting process and ways in which it varies from 
state to state. 
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Permits and Approvals 



A centralized coal cdnyerslbn facility requires permits from agencies and offices at 
the federal, state, local, arid sometimes regibrial level. A series of public meetirigs must 
also be held on^ the proposed P/oject. Energy d^vejopers claim that there Is ajack of 
coordination among these various agencies' requirements, redundancy in the permit- 
ting procedure, overwhelming arid time cbnsumirig paperwork, arid hearirigs caus 
.additional delays. These concerns were voiced in the case of the Kalparowits power 
project: if interest groups ch^^llenge a_proposed project in the courts, the siting process 
enters a new realm of cbrnpiexity. On the bther hand, mariy arialysts feel that the 
per mitti ri5 process" does hot effectively p rbtect H u rri a ri_ he alth no r th ie eri v[roH mbn tT It 
has been argued that public hearings do not provide a realistic avenue for public 
participation in energy projects. 

Facility Siting Probrems 



Utilities and other energy companies engage in system planning to assess their 
future needs, the early stages of planning for new facilities are aspatlal in riature, The 
utility decides that it riiust increase system capacity by building additional fa^^^ 
rmportant aspects of system planning that influence siting decisions for utilities are load 
forecasting, generator selection, reliability analysis, territonal considerations, cbrpb- 
rate policy, and icopbmics j- Table 6; Cirillb, ef a/. 1976i5)^Prdjnarily^ gov 
agencies an^jnterest groups are not active in the early plan ning stages for new energy 
facilities in most states. 

Once the need fbr new eriergy facilities has been established, and assurtiirig the 
utility decides to locate facilities ori^riew sites, a screen iri^^ process usually identifiK 
several sites for further evaluation. The most significant criteria in evaluating the 
specific sites are engineering^^ safety, environmental, institutional, and ecbnbriiic cbri- 
sideratibris. Althbugh the UtHity's system p|arinlng and site sejection process must 
consider how the proposal conforms to federal, state, and local requirements, the 
utility's plans are largely proprietary and not subject to publicjnspectibn. Histbrically, 
once the utilltypersuaded t^^^^^^ state utility cbrnrnissib and the Federal Power Cornmls- 
sidn (FPC) that a new facility was needed and that the project was economically sound, 
there was little public debate in the siting process [tself, The utility wbuld apply to the 
state utility rejulatbry cbmmissibri fbr a certificate bf public cb^^^ 
If this application were approved, it would acquire the site either by direct purchase or by 

31 
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tAibE 6 iMPQRT ANT SITING CRITERIA FOR UTILI TIES 



CRITERIA — DESCRIPTION 

System Ptanntng 

..toad rofecastihg Estimates of system demand (the need for etectrlcity at any 

^ pM3lrit In time) arid the geographical distribution of the load; 

Generator Selection Choice of energy source (fossil, nuclear hydrojandpjants^^^ 

Reiiability Analysis Study of the impact of plant location, size, type, transmission 

Lnterconnections, and tirning on sysiern s^^ 
.TerHtbrial Corisideratibns Defiriirig the region of Interest and candidate -areas for plant 

location. » • 

Cbrpbrate Policy For example, share of capacity met by each energy source. 

E'conornlcs Fiscal and other economic Inputs to cdrpor decisions; for 

example, capital availability and cost. 
sm-Speclflc nvalaailons 

Erigirieeririg Availability of adequate jarge-scajend area; SuHlcient coKDiing 

wajer, cbrisiructibri inaterials, and labor: sullability of foonda- 
lion conditions; favprabilit^^ of topography; accessjWIity of 
transpbrtatibri facilities; and general plant and transmission 
line layout requirements. _ 

Safety Effects of accidents on ihe sorroonding area and effects of the 

location and risks 6J accidents (e^ 

Erivirbririierital Impacts of a site on the physical environment, land use, re- 

gional develqprnerit^ and sbcjoeconbmic patterns. 

Iristitutibrial Regulations applicable for the area in which the plant Is being 

Ecbhbmic Comparisons among alternative techno[pgies and_siles in 

terms bf capital costs, operating costs, and rate of return. 



Source: Cirilloefa/. 1976:8-14. 



using Its right of eminent domain and then build the facility aner securU 
permits, jf citizens requested iriformat[Dn on the proposal, their attempts would be 
frustrated — they would find it vei7 difficalt to identify the individuals who did know the 
exact details of the project. Th is form of "purposeful ambiguity /' as shown by Seley and 
Wolpert (1974), is a strategy that can diffuse public opposition by failing to provide 
sufficieht information to challenge a proposal and by not identifying any Individual or 
party that should be challenged. However, a number of changes have occurred duri^^^ 
the past decade to transform this siting process into one of the most controversial 
as j3ects of dbrriestic energy dev^^^ 

First, as environmental concerns have increased during the past decade, riumer- 
oas environmental laws and regulations which affect the siting of energy facilities have 
been enacted at federal arid state levels. Individual citizens, organized interest groups, 
and governmental agencies are using these legal avenues to participate in sitirig 
decisions. Second, interest groups have successfully challenged siting plans and 
delayed final siting decisions for ^me facilities through participation in public hearings 
arid use of litigation: Third, Increased reliance on domestic energy resources and 
exclusionary irnplications of environniental legislatibri have forced many utiH^^^^^^ 
in areas outside the one they serve. This pattern of development, most pronounced in 
the western states, has ,,generated concern about regjpnal exploitation and 
neocolonialism (tamm 1976: Plummer 1977). Finally, specific legisla^^^^ 
effect in several states concerning eriergy facility sitirig. These state laws have provided 

_ ^ 3^ 
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a new platform for debate over the necessity of new energy facilities, have increased 
interregional conflict in some cases, and have created concern about the role of state 
plaririirig in a time of "national emergency." 

The Federal Role ; 

Although federal regulatory agencies have jurisdiction over the siting of hydroelec- 
tric facilities and nuclear power plants, no federal agency has sole resporisibility for 
siting of coal conversion facilities. Energy developers Inust be O^^h^^^.P^rniits fj;om 
federal agencies, qr^ from, federally-approved state agencies, in order to begin or 
continue work on fossil projects. Responsibility for siting is spread among federal, state^ 
local, and regional governments. After the 1965 Northeast power blackbUt^the Feder^^^^ 
Power Cqmmissjbn established the National Electric Reliability Council to coordinate 
power supply and interregional connections so that blackouts could be avoided. Power 
plant siting bills have also been introduced Into congress to provide the federal goverri- 
rheht with more aUthoritx over cbal^c^^^ facility siting. Most of these bills were 
considered excessive federal encroachment Into state land use declslons^and none 
passed. 

The rhbst direct avenue of federal jurlsdictidh over siting decisions for large private 
fossil projects is through environmental legislation: Single-purpose laws and regula- 
tions thai protect the comrnon environment require faderal permits for large proiects 
such as p^Dwer plants. The federal role became mqre direct w^^^^ the 
National Ehvirbnmehtal Policy Act of 1969: Although this legislation did not call for the 
study of power plants .ind other large federal projects per se, it did require that an 
environmental impact statement (EIS) be filed for all proposed prqje^^^^ 
federal action and which will sigrilficahtly affect the human environment (Greenberg ef 
a/. 1978). Becauseof their size, input requirements, and residuals, nevy coal conversion 
facilities require a: least one federalperrnit. This means that the "lead" federal agency 
granting a permit rriust prepare ah EIS. The geographical Impncations of the^ have 
been evaluated in rnuch more detail by Greenberg, Anderson, and Page 0978) and 
need not be discussed here. Table 7 lists the number and types bi major permits and 
approvals that were needed in order to begin construction and jjperatlon of the North 
Dakota coal gasification facility. Since the facility was to obtain water from a federal 
impoundment of the Missouri Fiiver, a water wiihdrawal permit was rec^uired from the 
U.S. Bureau of Reclamatibr! The Bureau of Reclarnatjbh be^^^^ 
agency and filed the_eny[ronmental Impact statement: [n the cose of the SRC-ll coal 
liqueiaction project proposed in West Virginia, the U.S. Department of Energy, the 
federal sponsor of the project, filed the EIS as the lead federal agency. Table 8 lists the 
major perrriits and approvals required for this iacillty: 

The 0:S: Army Corps of Engineers is often the lead federal agency in power plant 
siting projects in the eastern states. The Corps' responsibility for ha^^^ 
dates to the Rivers and Harbors Act 6i 1899. With authority to maintain commerce on 
navigable waterways. Corps permits are required to construct loading docks or intake 
pipes for power plants on such waterways. In addition, the Corps was given author[ty^^^ 
1 975 tp establish procedures and issue permits for waste discharges into such water- 
ways (Wjnjei^anc Conner 1978:47-48)^: 

An important requirement of the EjS is consideration of alte^matiyes to the projxjsed 
project. Most early EIS's did riot seriously eritertarri ottier alternatives, bat recently, 
writers of these reports have been more conscientious about evakjating serious alter- 
natives to proposed projects. Several impact statements indicated that coriservatibri 
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TABLE_7 MAJOR PERMITS REQUIRED FOR A COAL GASIFICATION 
FACILITY IN NORTH DAKOTA 



AGENCIES 



PERMIT AND/QR APPROVAL 



Federal Agencies _ _ 

Easement for f^9^^i^®^' 
tlon 1Q PermitsJor Water Intake and Pipeline Crdssings of 
Major Streams;^Sectjbri 404 Permits for WiBtlahd DiStGrbance: 
New Source Performance and Air Quaiity Significant Deterio- 
ration Review, Deep Well Disposal Review 

Certificate of Public Convenience and Necessity 

Applicatibri for a Notice of Proposed Construction for Stroc- 
tures over Regulated Heights 

""Wfff^r Service Contract, Environmental Impact Statement 

Nortti Dakota State Agencies 
Plant Certificate of Site Compatibility, Water Pipeline Certifi- 
cate of Site Compatibility, Water Pipeline Transmission Facility 
Route Permit^Mining Plan 

License for Radioactive Measuring Device Operations, 
Hazardous Waste Control Plan, Wells for Temporary Water 
Supply, Sewage Treatment Plant _ _ 
Permit to Construct {Air Pbllutiori Control Permit) 
Permit to Operate (Air Pollution Control Permit) _ 
National Pbllutant Discharge Elimination System Perrtiit for 
Deep -Well Disposal, Solid Waste Disposal Permit 
Rail^ Siding Crbssirig, Pipeline Construction on Highway 

Right-of-way _ 

AjDprbpriatibri of Uhdergrbuhd Water, North Dakota State 

Water Permit _ _ 

Certificate of Authority for Foreigr* Corporations to Transact 
Business 

Application for Coverage by Americs;.. National 3as Coal 
Gasification Cbmpany ^ 



U.S. Army Corps of Engineers 



Environmental Protection 

Agency 

Federal Power Commission 
Fedei^al Aorbriautical Adminis- 
tration , - 
U.S. Bureau bf Reclamation 

Public Service Commission 



Department bf Health 



_ Environmental Engineering 
Divisibh 

_ Water_Suppiy and Pollution 

Cbhtrdl Division 

State HighVA/ay Department 

State Water Commission 

Secretary bf State 

Uriemplbyrnent CbrnjDerisa- 
iion. Division of Employment, 
Security BUreaU 
Workman's Compensation 
Bureau 

Board of Commissioners, 
Mercer Cburity 

Soil Cbnservatidri District 



Source: U.S. Department of the Interior 1977:1-9, 1-10. 



Covered by American Natural Gas Cbal Gasification Company 

Locaf Agencies 
Petition for Access to County Roads. Petit[on for Vacating 
CbUhty Road and Closing Section Lines, Certificate of Zoning 
Compliance, Pl^nt Site Rezoning, Conditibnal Use Permit 
Erosion and Sedimen. Jontrol Plan — 



efforts to slow energy demand_would be jiiore desirable than completibh a pro- 
posed energy project. The final EiS foj' the_SRt-IJ fac^^^^ 

alternatives to coal liquefaction, no action, and two alternative sites for the facility (Table 
9): While the alternatives to coal liquefaction were only briefly discussed, detailed^ 

studies were made bf the alternative sites for the facjiity. ^ 

Other Jrhportaht federal environmental legislation protecting the aquatic, atmo- 
spheric, and terrestrial environments requires permits for large cpal_cbnversi6ri 
faclHties. The Federal Water Pollution Cbhtrdl Act Arriehdmehls of 1972 ga^^ 
Erivirorimehtal Prbtectibri Agency perrtlitting authority energy facilities that dis- 
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'tablO major permits required for a coal liquefaction 
fa cility in west virginia 

AGENCY. PERMIT 

federal Agencies 

Environmental Prqtectioh Agency (EPA) 

1. Prevention of Significant Deterioration (PSD) perrnjtl__ . 

2. National Pollutant Discharge Elimination System (NPDES) permit for construction runoff water 

3. NPDES permit for discharge from sewage treatment plant 

4. NPDES permit for water intake back-flushing and any other plant operating discharge 
5: Resource Conservation and Recovery Act (RCRAi permit 

6. Spill Prevention Control & Cduhler-MiBasure (SPCC) Plan 

Corps of Engineers (COB) . 

1. Section 10 and AQA perrriits for cdnstructidrl in a navigable river 
Federal Aviation Administration (FAA)_ 
1 . Notice of Proposed Construction permit 

West VlrgfhTa Stale Agencies 

Air PottuTion Control Commission 

1. Permit to construct, rtiddify, or relocate an air pollution source 
Department of Natural Resource (DNR) _ 

1. Water Pollutibrl CbrltrdI permit for construction runoff 

2. Water Pollution Control permit for sewage treatment plant^^d^^^ - 

3. Water Pdllutidrl Control perrnit for plant discharge operations 

4. Water Pollution Control perrnit for a landfill 

5. Dam Certificates of Approval 
Department of Health ; 

1 . Permit to construct sewage treatment plant 

2. Permit to operate sewage treatment plant 

3; Permit to construct potable water supply system 
4. Permit to operate potable water supply system 

Permit to construct a Class III landfill for construction wastes 
Department of Highways 
1; Permissiorito enter highway 
Departnient o f Mines 
1. Permit to plug a gas well 

Local Agencies 

Source: D:S: Department of Energy 1981 :1-88. 

J » __ _ _ ; 

charge effluents. The 1977 Amendments to this Act provide that energy facilities use 
the "best available technology economically available" to alleviate effjuem pollution: 
Regulations stemming from the 1 972 Act also priDmulgated cooling lowers as the -'best 
avalfable technology" to control thermal pollution; This has meant that most power 
plants constructed after 1975 have cooling towers. As observed by Reynojds 
(1980:371 j, this regulation increases the attractiveness of cla 

over dispersed siting. Once-through cooling systems, popular before passage of these 
regUlatidns. required that facilities on waterways be/distant from one another to 

minimize cumulative thermai pollution. 

All large coal conversiori facilil^ies require air pollqtion control permits. Many states 
have federally approved air pollution control regulations whlchjneet or exceed federal 
air pollution standards. The nation has been divided into Air Quality Coritrol Region^ 
which are designated according to air quality. Allowable jncremenis of air qfality 

^ 
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TABLE 9 ALTERNATIVE ACTIONS TO A COAL 
UQOEFACTIQN FACILITY IN WEST VIRGINIA 

4if9rnat/vo tJqald foBl Tecftno/og^s: 

Increased domestic oil production 

bii shale development 

Enhanced oil rbcovery 

Outer coniinenlai thelf petroleum 

Taf sands and heavy oil 

Bjomass and heavy oil 

Coal — oil mixture 

Eqaality. Kentucky 

Rav ehswood, West Virginia 

Soorca: U.S. Department of Energy 1981. 

degradatiqh are only anqwedjn certain^ Iqng^s the newjacillty uses the best 
available air pollution abatement equipment and its emissions do not exceed federal 
standards. Fede: a| regulations require that all new power plants install scrubbers as the 
best ay a liable con trd[ tech no Many parts of the western states have been desig- 
nated as Class I regions, severely restricting energy development (Calzonetti, Eckert, 
and Malecki 1980). The ability to secure air pollution piermits for power plants has been 
a major influence in the pattern of energy facility sit|hg. Since many. cities hay^^^ 
pollation levels that exceed federal standards, it is difficult to construct new power 
plants at the major load centers without offsetting the new pollutiori source with other 
reductions in air emissions. 

Federal control over the environment is becoming increasingly important In the 
siting of coal conversion faci lilies. The Resource Conservation and Recovery Act of 
1 976 designated two types of wastes, solid and hazaitJqUs. Hazardous wastes must^be 
disposed of in a particularly stringent and expensive manner which woaid add appreci- 
ably to the price of a facility's energy. Those wastes designated as "solid" must still be 
discarded in an environmentany-sound manner but hot nearly so strictly as Mazardbus 
wastes. Solid wastes from power plants (fly ash, bottom ash, slag) were toeing studied 
by the Environmental Protection Agency to determine their classification. Wastes from 
coal liquefaction facilities will be treated as hazardous. Solid waste disposal is a great 
concern for syhthetic fuel facjnties because qUhejarge volumes generated and their 
potentially toxic characteristics: The Resource Conservation and Recovery Act does 
nibt allow hazardous wastes to be. stored or disposed of at certain types of locations 
{fidbdplaihs, wetlands, close to residences)^ Thus, many prime waterway 
these facilities are more expensive because the operator" must transport the waste 
prodiicts off site to a safe dlspbsaj location (Calzonetti 1979). 

Fe<Jeral permits are also required in response to p^^ of wildlife and histori- 

cally significant cultural landmarks: The Endangered Species Conservation Act of 1 969 
and the Endangered Species Act of 1973 provided federal protection to threatened 
giants and animals and their haibitats. The recent experjence wi^^^ the 
Tellico Dam project in Tennessee because It threatened the snail darter, an en- 
dangered species, demonstrates the potential of this leglsiatiori. The protection of 
cultu_ral_and historical places comes under the aUspices of the Historic Preseryatjbn Act 
of 1966^ This is tie^slgned to mitjgate or eliminate impacts of projects qn caltaral 
properties that are or may be placed in the National Register of Historic* Places. 

: . 
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The federal role in siting decisions has also been iegilimized by a series of 
Executive Orders that hcivo causod federal departments to reevaluate federal loans 
and grants to projects that affect floodways, wetlands, or jDrime agricultural lands. 

The State Role 

All states regulate electric powerplants and have control over synthetic fuel facility 
siting decisions; Tlie state regulatory control over electric power includes setting the 
retail rates for elect^-icity, intrastate power transmission, and intrastate power jXK)lihg 
arrangements, A "certificate of convenience and necessi^^^ ®9^.'y^J'^.^V!S 
issued by the state Public Utility Commission demonstrating that the state accepts the 
utility's demand forecasts and the effects that the construction of an additional facility 
will have on the retail rate structure. ^ 

Procedures for permitting new facilities became more complicated as a result of 
environmental legislation passed in the sixties and seventies. Implementation and 
enforcement of this legislatibh was spread throughout rnahy state agencies cujmm^^ 
in a decentralized and overlapping permitting process; Developers found this process 
confusing, time-consuming, and redundant; the slates found it ?o be costly. Winter and 
Conner (1978) found that 21 state agencies were typically cbhcerhed. in Ihsse 
situations. Thirteen West Virgjnia state permjts are required for the coal liquefactio' 
facility in Morgantown, a project which was not subject to Public Utility Commission 
jurisdiction (Table 8). Partly in response to the Intractability of this process, states 

began to pass laws to streamline the energy facility sitmg process, largely by coordinate— 

irig primary siting authority through one state agency. In 1972, only five states had 
legislation of this type, but by 1 977 specific siting legislation existed in 28 states, and an 



TABtE 10 STATE P OWER PLANT SITING LEGISLA TI ON, _ 
STATES HAVING MINIMAL POWER PLANT SITING LEGiSLATION 



Alabama 


Michigan 


Sooth Dakota 


Alaska 


Mlssissjppl 


Tennessee 


Colorado 


Missouri 


Texas 


Delaware 


North Carbliha 


Utah 


Hawaii 


bklahorna 


Virginia^ 


Indiaria 


Pehhsylvahia 


West Virginia 


Looisana 


Rhode Island 




STATES HAVING MODERATE POWER PLANT SITING LEGISLATION 


Arkansas 


Kansas 


New Jersey 


.Georgia 


Kentucky 


New Mexico — 


Idaho 


Maine 


North Dakota 


Illinois : 


Nebraska 


SbUlh Carolina 


Iowa 


Nevada 


Vermont 


STATES- HAVING EXTENSIVE POWER PLANT SITING LEGISLATION 


Arizona 


Massachusetts 


Ohio 


California 


Minnesota 


Oreoon 


Connecticut 


Montana. ; 


Washington 


Florida 


New Hampshire 


Wisconsin 


Maryland 


New York 


Wyoming 



Source: Winter, and Conner 1978:29. _ 
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additional 13 states had proposed such legislation (Southern Interstate Nuclear Board 
1976; Eckert 1977); Table 10 indicates those states with minlmai, moderate, or exten- 
sive power plant sHirTr) legislation. . 

Some state siti- ,i laws extend beyond the objective of coiDi'dinated permitting to 
using these laws as a tool for energy location planning: Many western states were 
aware ihat^ rapid energy development could confllcl .seriously with existing economic 
jnterests/non-energy natural resources (water), public welfare, and state h^ 
Some of these laws were passed in conjunction with state severance taxes thai aimed 
to miiigale the undesirable impacts of energy development. The North Dakota siting law 
is an example of legislation designed to protect fragile areas from energy impacts,, a 
step toward state energy land use planning (Table 11). 

Most states with siting laws have a single administrative body which acts as the 
lead agency for local, state, and often federal oversight of an energy project ( Arkansas, 
New Jersey, and Wisconsin are nqtabje exCept|ons)^ Its decision to Issue a "Certificate 
Of Convenience and Necessity" or reject an application is usually final, preempting 
regjonaror municipal challenges. The only recourse for the developer is state judicial 
review if appropriate statutes governing the staters site overview p^rocedur^^^^^ were not 
followed, resulting in a denial of the developer's right to due process; The courts are not 
allowed to rule on substantive findings of the state's siting body. On the other hand, the 
state agencies may use the courts lb enforce compliance with the conditions of the 



TABLE 11 NORTH DAKOTA EXCLUSION AND AVOIDANCE AREAS 

(aj Designated or registered: national parks; nationai historic sites and landrriarRs; nation^ 
historic districts: national monuments; national wilderness areas; national wildlife areas; 
nat ional wild, scenic, or recreational ri vers ; national wildlife 9. ""^sslan^d s. 

(b) Designated or registered; state parks; state forests; state forest management lands; state 
historic sjtes; state rnbriuments; state historical rriarkers; sta^e archaeoldgii^al sites; state 
grasslands; state wild, scenic, or recreational rivers; state game refuges; state game man- 
agement a reas^ and s^^^ preserves. - 

(c) County parks and recreational areas; municipal parks; parks owned or administered by other 
goyernrnent_al subdivisjbhs; hardwood draws; and enrolled woodlands: 

(d) Areas critical to the lifestages of threatened or endangered animal or plant species^ 

(e) Areas where animal or jslaht species that are unique or rare to this state would be irreversibly 
damaged. . . . 

(0 Prime farm land and aniqae farm land, as defined by the Land Inventory and Monitoring 

Division of the Soil (Conservation Service, United States Department of Agriculture, 
(g) Irrigated land; 

(a) Areas of historical, scenic, recreational, archaeological, or paleontological significance 

which are not designated as exi::luslbh areas; 
(bj Areas where surface drainage patterns and groundwater flow patterns will be adversely 

affected. , 

(c) Within the city limits of a city or the boundarjes o[ a mlh^ 

(d) Areas within known floooplalns as defined by the geographical boundaries of the "joo year 
flood 

(e) Areas that are geologically unstable. 

if) -Woodlands and wetlands. - — 

Source: North Dakot^ Energy Conversion and. Transmission Facility Siting Act, North Dakota 
Century Code, Chapt. 49-22-10 (1978): 
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permit during construction and opieratioh of the facility; States often allow citizen suits to 
ensure this cdrripllance. _ _ _ ^ ; 

Slate siting lav/s ijeiSeri'Xy provide the means for a greater exchange of infdrrriatidn 
with the public than \s typically the case in states withiDUt sitting laws.. The E 
jDrbcedure provides for pubNc hearjngs in all states; States with siting laws typically 
have strict public hearing schedules. These public hearings have several formats. bUt 
contents t>^icaliy cover interveners' perceptions, reservations, or technical findings 
related to the proposed facility's impacts. 

State siting boards also require that ihe developer submit more detailed and 
Comprehensive information concerning the proposed energy facility than is normally 
required by state utility cdrlimjssiqris. Energy demand forecasts are carefully- 
scrutinized by some state siting boards io ensure that new facilities are for the public 
good. Public Utility Commissions generally require information oh the Joe ajidn, type, 
size, and related infrastructure of a .proposed Jacility; mariy siting boards require 
specific information on the sources of water and fuel and a staterrienl describing 
potential environmental and socioeconomic impacts resulting from the facility. Over 
half of the states with siting laws require this information for sever^ possible sites; In 
California the deyeldper must select a primajy site and two feasible alternatives which 
are presented and evaluated by the State Energy Commission. 

Manicipal and County Oversight ' ; 

Municipalities can affect the location of energy facllit^^^^ 
ordinances, building codes, health and sanitation standards, and taxation policies. 
Taxes collected by a local community are a form ofLcompensatlon for the undesirable 
irnpacts generated by a coal conversion facility. Through zdriing jriechanisms, the 
community has authority to deterrnine the location cf energy facilities within its jurisdig- 
tidn. Smaller communities or rural areas, where new faclHlles are often proposed, a/ejn 
reality/unable to exert much influence over proposed large-scale development because 
of a lick of techr^ical expertise, pdlitical power dr commitment. Even more frustrating 
from ihe standpoint of a municipality is when a^ large facility is constructed nearby but 
ootsifle its jurisdiciion on county property. The municipality is subjected td many 
undesirable impacts of the facility, but the reveriues are collected by the county and 
may] be distributed for other purposes: Municipalities and county government may 
influence certain aspects of the development, but are not influential in makjrig the^b^ 
decisions on whether to proceed with develdpmeht plans. •Ldcal governmen^^ most 
effective when the county arid city act in coordination, preventing the develoger from 
placing one jurisdiction against the other. Several states (California. Florida. Idahd^ 
Nebraska. Oregon, and Virginia) require mUnicip^ and/or cdUniy^c^o^^ 
US6 plans. Of these states, several require implementation, including the promulgation 
df jprdinances, establishment of planning commissions, and appropriate enforcement 
rneasures. In these states, siting laws normally take into accdunt the local plan and will 
npt permit a development that contradicts local plans and ordinances: ' 
/ 

Licensing Delays 

Many industry representatives maintain that siting delays are a major element of 
the nation's energy problem: The plethora of permits, authorizations, and public hear: 
ings are identified as a leading cause of delay. Conflicts amdrig^ competjng Interests 
also are instrumental in causing delay. The Kaiparowits case highlighted this utility 



viewpdinl. Various fnctors nrn responsible for causing siting delay, not all of which are 
related to red tape or conflicts. Materials delivery probjems, for instance, have been 
shown to be a much more important cause of slowing construction schedulf? than is 
Usually recognized. In addition, slower growth rates reduce some of the urgency to 
bring a facility on-siream in a given year. It should be remembered, howi^yer, that 
modern facilities facing long lead times are much larger thari predecessor jacilUies that 
were approved and completed in a rriuch shorter period of time; An eight-year lead time 
for* a 3,000 megawaii facility may be more reasonable than a four-year lead time on an 
800 megawatt Jacility. 

The U.S. Department of Energy (1979) maint^ains records from projected power 
plan[projec]s tfiat list the causes of delay cited by the developer (Tablo 1 2j. In the case 
oT coal-fired power plants, it is obvious that problems associated with prolonged 
permitting procedures and legal challenges are byerstate^^^ 
broad term which includes events such as construction accidents, and financial and 
economic problems faced by the utility, account for delay in over two-tnlrds of the cases. 
Financial and economic problems include failures to have rale increases passed. o 
general economic cohditibns jhat reduce electrical demand: Although a delay category 
was provided by the bepartmeni of Energy to cite load forecasting errors, no utility 
■ rectognized this, as a source of power project delay. By contrast, permitting procedure 
problems and l§gal cTiallehges are a nnUch rn^bre]^nipqrtant source of delay for nuclear 
power plant projects Again, natural disasters and financial or economic problems are 
also cited as important factors slowing nuclear projcjcts. _ _ . 

Since licensing procedures and iiearihgs provide access for publ^^^ 
to beccrne involved in the sitjng process, siting procedures have been attacked as an 
avenue for inlerveners to cause delay. The utility view is summarized by Ward 
(1979:61): 

The upshot of this system which entourages public-participation but 
then only a flows htm the tactic of cfeTay is, not surprisfngly, inter minBttiB 
delay. The intervener ultimately loses his case - but succeeds in signifi- 
cantly fncreasfng the cost of the faciTity. Several years of heanngs are not 
uncommon. 

" Federal and state legislation have provided avenues for increased public participa- 
tion that were formerly available only through the use of common law. Comrnon law, 
with Its restrictive rule of standing, did produce notable citizen victories, but called for a 

TABLE 12 CA USES OF POWER PLANT DELAY 

' PERCEN- 
REASONS CITED 



coal-Fm^ed nuclear 



Natural Disaster 


45.6 


23.1 


Financial or Ecbhbmic Problems 


24:6 


16.1 


Prolonged Procedures lo Obtain Necessary Certificates from 






Government Agencies 


12:2 


25.2 


:tegal Challenges _ . _ 


6.1 


14.7 


Equipment Problems or Late Delivery of Equipment 


4.4 


4.9 


Rescheduling of Associated Facility: e.g.. Transmission Lines 


3.5 


1.4 


Labor Problems 


1.8 ' 


3.5 


Changes in Regulatory Requirement 


0.9 


7:0 


Strikes 


0.9 '■ 


4:2 



Source: U.S. Department of Energy, Energy Irifdrrriatidri Administration 1979: Table 3 
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sophisticated organ izatioh with the knowledge, skills, and lirrie to participate ihtenglhy 
hearings lb attack and defea uijlity projects. Standing refers to the right of an individaal 
to use the courts; Generally, the role of standing requires that only individuals who are 
able to prove that an action will darnage_hjsj)rppe_rty or proprietary interests may taRe 
his case to the courts (O'Riordah 1 976: 27 1-282). Class action suits, in which a group of 
individuals sharing a common interest may enjoy legal standing, have been used by 
many groups to challenge_power projects,, A cbllectibn of conservationist groups and 
individuals, known as the Scenic Hudson Presen/atjqri Conf^^ was grantedrclass 
standing since the group (numbering 18,000) shared a common interest in protecting 
the Hudson River Valley fr^m_ a_ hy^drbeiectric-pumped storage project (Caldwell, 
Hayes, and MacWhirter 1976:218-227). This group was able to force th^ 
Power Commission to modify the plans of the developer (Consolidated Edison of New 
York) and to consider environmental factors in its decision. 

Th e per m itti n g p rpces s is s u bs tan ti a l I y I eri^th en ed by I e^ a I p roceed i n gs . C on so I i- 
dated Edisdn began planning the Storm King Mountain hydroelectric plant in 1960 and 
envisioned thai the facility would be in operation by 1968 (Caldweli. Hayes, and 
MacWhirter 1 976:21 9-220), It was not unti[ 1 973 that the Scenic Hudson Preservation 
Conference lost its court battle against the New York Commissioner of the Department 
of Environmental Conservation: 

Lack of Cbbrdihatibh 

Common to the facility siting process is the overall lack of coordinated and 
comprehensive energy pi an h in g. Although state siting agencies a; )d region alplaan 
commissions are beginning to coordinate energy decisions, it Is still true that new 
energy's place is being decided on a case-by-case basis, with little discussion of 
regional or na^nal Implications. The cumulative result of individual siting and permit- 
ting decisions Xm any mad e^ s'rigle-purpose age^ may lock the nation into a 
pattern of energy supply that will persist for many decades. Implications of shifting a 
large portion of energy supply to new coal facilities may be prpfourid and unanticipated. 

Although efforts have iDeeri made at both federal and state levels to streamline the 
siting process and reduce the overlaps and inconsistencies in facility permitting proce- 
dures, the process is still complicated. Overall, policy is made more on the basis of state 
and local i n teres ts th ah bri reg ibh a I or h at ibri al h eed s . ,State an d [oca I ag encies 
sometrmes have difficulty regulating the activities of utilities and corporations thai plan 
at the multistate level. While state siting commissions and erivirbrimental impact 
statemfints do consider the broader implications of a hew facility, they genera 
oh the jmpacts of the new jacility on the surrounding area and do not evaluate regional 
or national siting strategies. State siting commissions i^ive little attention to implications 
of facilities for interstate po\wer systems. A no table excejDt ion is the Montana Ma^^^ 
Facility Siting AcMhat lists the relationship of energy facilities to the regional grid 
distribution system as one criterion for siting. Because major electrical production 
facilities are tied together |n a regional power pool, siting new facilities affects the 
reliabilitv and efficiency of the entire system. 
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Cehtraiized or Decentralized Energy? 



when any new energy facilily is proposed, disputes often arise over why it Is 
heeded. One reason that energy facjljty siting hearlhg^s are so acri is that they 

become a forum for discussing energy policy, not the appropriateness of a particular 
response to an energy probJem. A prbpdsai to site a new power plant or other facility is 
challenged by those who favor energy cons ervatibn ov^^ 

those who advocate using other energy supply alternatives, those who would rather 
have the facility sited else\where, and those who are opposed to the technology. The 
discussion resuiling from an energy prbpbsal often becbmes very broad because 
states (ah' . eveh the hal[qn) lack a detailed energy plan that calls for an appropriate mix 
of energy supply and conservation alternatives. Susskind and Cassella (1980:17) 
found that this was a significant reason that siting discussions becbme so embroiled in 
larger policy issues: 

Without such a policy that enumerates production and consen/atJ^^ 
objecWeSy disagreements over thB desfratility of aitemative energy 
sources or the relative desirability of alter n^ tech no fogies wift be 
ptayed out every time a new project is proposed. 

' This cbhtribijfes to the length of licensing procedures and the difflcalties encountered inr^ 
resolving conflicts over specific energy projects. Disputes arise when different interests 

. disagree on demand growth rates and the need to increase system capacity. Ohe 
iukJebbbk for citizen activisrh agairist power projects (Morgan and Jerabek 1974:75- 
76) reTOmmends that interest groups challenge utility projects on several counts to 
dispute the need to construct new energy facilities. The guidebook points out that 
appliance saturatibn can offset previously high energy demahd growth rates and that 
utility policy can significantly affect demand: 

Some siting conflicts arise when coal conversion facilities are prbpbsed that mahy 
people do not believe wHI serve an important heed. Man^^^^^^ 
maihtaih that these facilities are pushed by institutions or authorities without a clear 
justification of their usefulness. Siting disputes often become entangled in the larger 
Ideological controversies of "growth vs. ho-growth" ahd "techhficentrism vs. ecocen- 
trism J* making cphcensus on a particular project difficult. 

The distinction between centralized and decentralized ener_gy develbprnent 
strategies lies at the heart of many siting conflicts. Ih his classic 1976 article, Lbvihs 
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clarifies this diSlihclion: 

Tfie fifsl paih . . roTios on mpid expansion Of cenirati'zed ttigfi 
technolopies to increase supplies, of energy, especially in the form of 
electricity. The second patti cOrnbTnes a prompt and serious commit- 
ment to efficient use of energy, rapid development of renewable energy 
sources matcfied in scale and in energy quBtity to Bnd-use needs, and 
'specia) transitionayfo's'siR^ . . . fLowns 7976:65;. 

Figure 4 liluslrales some of the decenlrajized and centralized energy allernallves that 
can help lb meet the goal of increasing the naliohs energy supplies. Centralized 
systems include the familiar nuclear and coal facilities thai supply energy to a regional 
or national dislribulionaj network (electrical transmission grid or gas pipeline netwprk). 
Some centralized facilities can be based bri renewable or cbhtinuous energy^ The U.S. 
Department of Energy's 1 0 M We "Tower of Power" solar thermal generating plant near 
Barstow. California, is an example of centralized energy facility based on a flow 
resource. Decentralized alternatives include residential systems (solar heating), com- 
munity systems (district heating), arid industrial systems (cd-geheratibh). Small, decen- 
tralized facilities may be based on non-renewable, renewable, or continuous re- 
souj:c_es^Cpmrnoner (1 979:60 )_discusses a co-generator unit developed by Fiat known 
as TOTEM which converts §6 percent of the fuel's er[ergy (gasoline, methane, or 
alcohol) into heat and 26 percent into electricity; Only 8 percent of the unit's energy is 
wasted (compared to over 60 percent in a large power plant). 

Decentralized Energy • 



Decentralized energy systems are popularly known as "soft" technologies, a terrri 
introduced by _Lovins (1976), or "appropriate techriblogies" as discUssed by 
SchUrnacher (1973). in that the energy provided is matched to serve a particular local 
energy need; tove (1977:78) defines appropriate technology as "locally produced, 
labor-intensive to operate, decentralizing, repairable, fueled by renewable energy, 
ecologically sound, arid cbmrriUriity building." A goal of these systems is to reduce 
waste as much as possible. By definition, these systems are not designed to serve a 
wider market, although energy produced from them could be accepted iritb a regibrial 
power grid. It could be argued that where local energy demand is extremely M 
as urbanized areas, the appropriate energy technology is centralized'power (such as 
nuclear or coal-fired power plants). However, advocates of_ the soft energy. path would 
argue that new centralized facilities should only be used after intensive efforts to\A/ard 
CO ri se ry aj ion^ cb - g ener at ion ,and district heating. 

Decentralized energy systems, while not totally appropriate for urban areas, may 
be extremely valuable in rural areas. A commitment to low-head hydroelectric^ solar, 
bibrhass. or wind energy may help to make rural areas almost totally energy self- 
suppor??r:g for heating and electricity; Fieducing the reliance on centralized energy 
would keep money in the area Instead of sendinj it to power companies. As the cost of 
energy increases, such transfers of wealth jromrura] areas may become increasingly 
significant. This concern has been raised by Messing et al. (1979:40): 

Tfiere is a fear that an "aV efeclrTc ' ' rural AmeriCB wW beas/ery expensive 
proposition for farrners and rural communities when ail costs and exter^ 
naTifies are incTuded. particularly givBn inflation, rising construction 
costs, and rising energy costs , j_ . Large centralized systems, with 
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FIGURE 4 CENTRALIZED AND DECENTRALIZED 
ENERGY ALTERNATIVES 



/arger/WfrasfrL/cfUre costs and commUments (transwisshn and distribu- 
tion) needed to service rural areas, may make rural consumer^ "^'9pz 
cost dependents" arid, perflaps, most vvtneratole to higher rates during, 
normal periods of service and most vulnerable to cutbacks in times of 
shortages. 



The extent to which decentralized energy can help to maintain the economic strength of 
rural areas needs further investigation. 

Decentralized facilities do riot gerierate the siting problems as^sociated with large 
centralized facilities. Since these factlities are much small^i , [he lead [irne^for construct- 
ing and having a facility operating is much shorter. Many federal arid state laws exempt 
small facilities from the need to secure permits and authoriz'atfo decentralized 
facilities can be d^eproj^Jed very quickly If the necessary inducements exist lo spur 
individuals to adopt these systems. The National Research Council (1979:347) envi- 
sions this occurring with decentralized solar systems if the governnient takes strong 
measures Id iricrease their attractjveness. 

Another reason the siting of these facilities is not a problem is that most systems 
are relatively benign, jn some cases, this is a function of the smaller scaie of the facili^^^^ 
such as a windriiill, that.bhiy affects a few people in a mildly disagreeable manner 
(iriterference with TV reception): In some solar space heating and hot water systems 
the only andesirable attribute of the system is the problem of "disposal of transfer fl^^^^ 
(Weeter and Carson, 1979). On the other hand, some communities are beginning to 
experience serious air pollution problems as many residents adopt wood and coal 
stoves to fight rising heating bills. Decentralized technologies based on riori-renewable 
and renewable resources may not be viewed as favorably as those using continuous 
eriergy forms. ^ 

A third reason why decentralized systems do not face the sitjrig protilem^^ 
centralized facilities is that they are cbristructed to serve locaUnhabitartte and provide 
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EIGURE 5 LOCATfON OF ANNOUNCED COAL CONVERSION 
FACILITIES {Benson and Doyle 1978; Rich 1978) 



Gpme measure of local or iridiviclual self-sufficiency. Success has been hpted in several 
cities Using an ihjtiatiye to solve [deal energy prdblertls through conservation measures 
and decentralized energy forms (Brunner 1980); 

Decentralized tech no log les axe less amenable than centralized technologies to 
state or national energy pi arinih^^ Energy planners can make a few decisions on large 
facilities to increase energy supply by several thousand megawatts, whereas if they 
relied on decentralized technologies, an equivalent energy cdntrlbution could require 
rn i II io ri s of i rid i vid u a I dec is id ri s . The f edera I go ver n rrien t rti U st dj sagg reg ate _n atid n a! 
energy goals to local areas and rely upon a.system of incentives to motivate individaals 
and communities to adopt decentralized systems (Brunner 1980:85). 

Centra I ized Energy 



Centralized eriergy facilities provide power to a national or regional energy distribu- 
tion system. While it would be irnpossible to map the locatiori of future deceritralized 
eriergy techridldgies, a map df sdriie accuracy can be drafted td illustrate the Ideation dJ 
centralized facilities due to come on-line in the future (Figure 5). Many announced 
facilities will probably not be constructed; they are on the long-term (Planning horizon of 
utilities and other eriergy cdmpariies. 

Essentially^ new energy facilities are ordered for three reasons: (a) to replace 

obsolete facilities; (b) to expand system capacity, and (c) to substitute new supply 
systems as other energy supplies are depleted. Centralized facilities riiay be ordered by 
eriergy utilities, private energy corporations, government entities, or a group of different : 
energy organizations. The rationale for building riew facilities depends upon the type of 
prganizatlpn involved. Although a utility rnust decommission sdrne facilities as they 
becdriie dbsdlete, the rtidti vatidri fdr drderirig riew facilities is Usually td iricfease system 
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capacity or to switch to ah alterriatiye bpiier fUeL Large, m Ppwer plants dwarf the 
capacity of predecessor plants so the replacement of obsolete facilities is usually only a 
contribaiing factor in siting questions. 

The largest coal-fired power plant in 1 955_had a geheraling capa 
drie-tehth of the capacity of recently announced 3,000 MWe facilities (Ford 1980:25), 
Figure 6 illustrates the trend toward larger facilities through time. An increasing prbpbr- 
tion oi our electrical generating capacity is represented by recent construction (T^^ 
13). Forty-seven percent of existing capacity has been added since 1970. Projected 
coal-fired capacity will add 1 54 gigawalls to the existing 217 gigawatts, an increase of 
over 40 percent. The size of units was able_ to increase in response to des|gn a^^^ 
engineering modifications developed after 1?30^bujpower plam 
reached optimal sizes in the 500-600 MWe range, and the construction of larger unjt.sjs 
not anticipated. However, modern facility_sites may have capacity exceeding 3000 
MWe by having multiple generating units. JhUs, the dutcdrrie^^^^^ 
could be important in determining how a region receives its principal electricity supply 
and what regions are the principal energy suppNers. 

The decision made by an electrical utility to expand capaa^^^ based upon 
forecasts -for demand and Ihe ability of the system to provide reliable service at a 
reasonabfe cost {Maher 1 977: 1 90- 1 91 j. It is important for an electrical utility to maintain 
reliable electrical service to its customers. Understanding a utility's rnbiives forjw|shiri^ 
to site a new electrical generating facility requjres some knowledge of reserve margins 
arid mixes df base-load and peak-load facilities: Siting disputes are often complicated 
discussions of base-load or peak-load facilities, power sales or purchases, and appro- 
priate reserve capacity levels. This complexity sterris from the fact that electricity 
cannot readily be stored but must be produced in sufficient quantities to meet current 
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tABlE 13 _ U.S. COAL-FlRED ELECTRICAL 
GE NE RATING CAPACITY 





CAPACITY OF 




CONSTROeTlON 


FACILITIES^ 


PEaOEfJT 


PERIOD 


(MWe) 


OF TOTAL 


Before 1930 


460 


0,198 


1930-1934 


. 200 _ 


0.192 


1935-1939 


566.8 


1.26 


1940-1944 


2,068.9 


0-96 


1945-1949 


3,752.1 


i:73 


1950-1954 


19,675.0 


9.08 


1955-1959 


26,235:6 


12:27 


1960-1964 


22,557.1 


10.49 


1965-1969 


39.720.8 


18.13 


1970-1974 


62.273.7 


28.74 


1975-1979 


39.145.2 


18,07 




216.655.1 


100 


^Facilities available for operation in 1&79. 



Source: U.S. Department of Energy, Energy Information Adminlslra- 
tion 1979: 



demand. Since electricity de rh arid vanes seas on ally and daM^ there are times at whiaj 
a utility must be prepared to provide large qaaniilies of electricity while at other times 
demand in the service area may be very jow. _ 

In respbhsf3 to this fluctuatihg demand, most electrjc utMities own "basejoad'^ arid 
"peak load" generating plants. Base load facilities are designed to operate at close tp 
maximum capacity almost continuously to provide basic electrical service to a utility's 
customers. When demand falls below base load output, electricity may be sold to 
adjacent utilities^ FacMities with high fixed costs and low operating costs are often used 
as base-load facilities; As a rule, nuclear power plants are base load facilities. 

When heavy demand Is placed on a systern, such as on a hot surrimer afternoon 
wheri air cbriditibriers are opera^llhg, a utility will u^se additional facilities to provide extra 
generating capacity or purchase electricity from other utilities. Facilities that can be~ 
brought into service on short notice to meet hl^h demand requirements are known as 
jpeaR load uriils (Carlsbri, Freedrnari, arid Scott 1979:1 1^ Oil burning units, expensfv^ 
to -Operate but easy to bring on-line, are often employed for peak-load situations. To 
meet peak-load demand, a utility may operate a pumped storage facility. A base load 
plant with lower operating costs \A/ill pUrhp water Into an elevated innpoUndriierit at lime^^ 
of slacU demand. Turbines generate electricity during times of peak power demands: 
Because a utility often experiences operating problems in its system or routine 
maintenarice may close a "plant, utilities must have a resetye mar^iri so th^^ 
sorrieJacHities are down, the system as a whole can still satisfy peak demand. It is 
customary that this reserve margin be 1 5 to 20 percent higher than peak load demands 
.(Carlson, Freedman, and Scott 1979:8). The U.S. Department of Energy publishes 
reserve rpargiri guid^^ ^ojlowedjn different regions of the country. Otilities in a better 
geographical position to purchase power from other utilities need not have such a high 
reserve margin as those that are connected to only one or two systems. The practice of 
•-^/shifting electricity frprri one regiori to others^ throug h differeril^ u*ll!*y_?ysJe]T^_s satisfy 
"demand Is known as "wheeling:" This practice provides for more reliability in the 
national elecirical supply system. _ _ 
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To coordinate electric uiliiiy companies in order to improve system reliability, the 
; Federal Powen Commission in cobrdination with Canada helped to organize the Na- 
tiohalEledtFic Reliability Ci^uncil. The 1 965 Northeast blackout was the impetos for this 
arrangement: Nine regional electric reliability councils were formed (Figure 7, page 38) 
•which coordinate utility planning and data collection activities. 

Utilities have facilitated electricity shifts by forming power pod^^ to coordinate 
system planning, construction programs, and the buying and selling of electricity. 
Power pools operating Bt a mullislate scale plan outside the scrutiny of state and local 
govern rhen I agencies. The degree to which these institutional arrangements^ ^^^^^ 
public access tu utility decision making has been identified as a serious concern by 
Messing, Freisema. and Morell (1979:53): 



Ctniess new institotional mechanisms are created to coordinate these 
planning (unctions, it wgujd appear tha^ fppsig^qvemmen^^^^^ 
unable to respond to planning options considered by regional utility 
planners arid Jhajja^^ aniount of utility planning will be con- 

ducted through regional power pools or. other interstate coordinating 
agre_ements with minimal consideration to options of focal and even state 
governments. 

Since centralized power is the cornerstone of utility development plans, important 
■ planning decisions in favor of large facilities and interstate transmission networks are 
being made without citizen input. This fact contributes to the distrust between different 
interests in siting hi ^arlngs: 

Although most Arhericans agree that ne\A/ energy supply facilitj^^^ 
constructed^ opmion differs widely on whether the emphasis should be on a decen- 
tralized or centralized approach. Part of the difficulty in reaching agreement on particu- 
lar coal conversion siting decisions stems from the deep cbrrirriitmeht of many ihdiyidu- 
als to decehtraNzed power. Planning decisiiDns for large facilities are often made at 
levels beyond the reach of private citizens, local officials, and, sometimes, state agencies, 
contributing to suspicions, about centralized energy systems. However, it is clear 
'that large coal cbnversjqn faciNtJes will be constructed in the future. The next chapter 
provides more detail on the motives behind the siting decisions of principal coal 
conversion facility developers. 
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FimJHE ? NATIONAL ELECTRIC RELJABJLITY .COUNCIL 
REGIONS (Source: NERC, 10th Annual Review, August 19B0 
Reproduced by permission). 
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The Deeision Environment in Energy 
Facility Siting 



iSeographers and regional economists have long been interested in problems 
relating to the shlng of industrial firms, is the. process of seleciing.siles for energy 
facilities different than that for selectirig sites for iridus trial facilities? Can the estab^ 
llshed analytical procedures used for IndustriaLslting be used successfully for the siting 
of energy facilities? The goais and nature of decision-makers are important factors 
influencing both iridusjrial and energy facility siting. The rribtives of energy develdpers, 
pa rtic u I aHy en e rgy u t i lit ies , a re q u i t e d i ff e ren i fro m t ho s^ upon whjc h ma ny ind usjrjal 
location models are based. In recent years, the value of location models for contempor- 
ary decisicin-makihg has been questioned along these jines. Thpmas (1980:9-10). 
arguing that locaMqh jhedly does ho[ a^cc^Ur ll^^.Q^o^'y©? ^_^P^®''5 

organization, asserts thai "classical location theory and its neoclassical economic 
foundations provide an Inadequate frame work for seeking coherent explanations for 
^ ® J Wu St rial _d ec is id n s of ]h e f i r m . Ma hy as sum p lid n s of cl as sjcal _lcx;ati ori t h eory 
reJating to the motives of decision-makers are even less able to provide adequate 
explanations for the location decisions of the organizations siting energy facilities. This 
—means that i ndustrial Ibcatibri models must be used with extreme- caution when the- 
topic concerns the siting of many different types of energy facilities. Given these 
caveais, industrial location models do serve an important purpose in energy facility 
siting. Variations of the Weber model,' in particular, a re u sed by many energy planners 
to help Identify POtent|al energy srtes. In this chapter we indicate the con tjiat 
must realistically be included in energy facility siting models; The next chapter provides 
a more detailed discussion of common siting approaches and alternative methods. 

Locailbn theory and the Behavior of Large Orgahizatibhs 

Industrial location theory arose but of two major schools of thought, the "least-.. 
^Jf'' APP''^^phlM_^ the •JocajionaMnterdependence';^ 1971). The 

least-cost approach, founded by Wetter (1929), evaluated alternative industrial loca- 
tions with respect to the aggregate cost of suppiylrig the facility with its requisite inputs. 
As sue h , t ra n s porta J ion cost s we re a pro m i n en t^ a rid oft^n ji redonii na n t, Jactd r j n 
industrial location decisions: Markets were generally assumed to be panctiform, and 
little recognition was given to the nature of buyers or demand elasticities. In contrast, 

= ^ ^ 
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the iocalional-inierdepehdence school, with its Iradilibn from Hdlelli^^^^ ' 
comparative cost analysis approacties In favor of an Investigation of how spatial 
Wmpetltrdn'ma^^^ the configuration of sellers to buyers. ' 

While there was some overlap In the two schools from the beginriihg Jt Is gen^erally 
acRnbwIedged that they were finally ihcorporated injo an overall indastrlal iocaiion 
theory by Qreenhut (1951-1952): These approaches have subsequeotly. been refined 
and elaborated. The variable cost model, graphically described by Smith (1971), 
incorporated cost, demand, and dynamic cbriditioris i^nto a comprehensive fr^^^^ 

Many researchers have attacked indastrlal location models on various fronts. 
Richardson (1969) disputed the assertion that profit maximization Is the ultimate 
locational goal. This goal, as used in the variable cost model, leads to the chb[c_e q^f sU^ 
which maximizes total revenU^esjrijhus total costs: Richardson suggests thai decisions 
within large corporations are based less on profit motives than on growth or "satisfying" 
behavior. Such conclusions have also been expressed in popular literature (Galbr^ith 
1967: Scott and Hart 1979). Richardson notes that since the goal of a corporation may 
not bfe to maximize profits, the chances of constructing an operational model which 
incorporates their motives is severely Hmited, Richardson has been joined by numerous 
others calling for more detailed analysis of the motives of individuals within the firm to 
Understand locational choice (Thwailes 1978): 
i 

Organizations Siting Coal Cbriversioh Facilities 

A number of different types of organizations are involved in siting coal con v^^^^^ 
facilities.. Except for privately-owned energy corporations (essentially integrated oil 
corporatidns) these organizations are either heavily regulated public or private utilities 
or government eniilies. The prlvaleiy-owned energy corporation has the strbngest 
resembier^ce to the "entrepreneur" cbrisidered in classi^caMqcatferi theory but is only 
active- in limited rolesjn a few synthetic fuel projects: Although these corporations own 
vast coal reserves, their activity in coai conversion facility siting is usually in concert with 
federal government agencies, utilities, or joint ventures wim other corp^^^ 
coal conversion fadllity siting decisions involve power plants^ the investor-owned utility 
is the major actor in this realm. 

Privately-owned electric utilities generated over three-quarters of the nation's 
electricity in 1979 (Table 1^)^ These corporations control almost 80 percent of the 
nation s generating capacity, and had total revenues of ove.r_$_72_bijlion iri 1979 (U.S, 
Department of Energy, Energy Information Administration 1980a:23)^Privately-owned 
utilities operate 645 steam-electric .plants with an installed capacity of 353 gigawatts. 



TABLE 14 ELECTRIC U TILITY GbNERATiO N !N TH E U.S.^ (P ercent of Tbtail) 



^EAR 


COOPERATIVES 


FEDEBAL 


POWER DISTRICTS 
& STATE PROJECTS 


MUNICIPAL 


PRIVATELY 
OWNED^- 


1970 


1.5 


12.1 


4:3 


4:7 


77.4 


1975 


1.9 


11-5 


4.8 


4.3 


77:5 


1979 


2.4 


10:5 


5.1 


3.9^ 


7BA 



^Exclusive of energy used for pumped storage. 
^Ddes hot Include industrial plant net generation. 



Source: U.S. Department of Energy Erjergy Infbrmatibil Admihistratiori 1980a:15 1980a:15 
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Fed er a ! ly • b Whiad s ys tern s acc ou n i [or s I jg h Ijy rtiore th a n ten pe rcen I o f I h e el ectr ic- 
4ty.:ger!eraied:jn.lhe..Unjted_.Slai.e^^ inclade the Tennessee Valley 

Authority (TVAi. the. Bonneville Power Administration (BPAj, and the Rural Electric 
Association (REA). TVA, a govern rherit-bwhed corporatibri, is the largesi power systerri 
in the nation and provides electricity to about 2:5 million customers in seven states. TVA 
sells most of lis power wholesale toiocal municipal and cooperative electric systems 
(Roberts and Bluhm 1981 : 63-1 18J. BRA rnarkets power generated at fe^ 
in the Pacific Northwest. Although it operates the nation's largest power supply net- 
work, it is not a major generator of electricity, the more than 1000 Rural Electric 
Cooperatives throughout the country own 40 percent of the nation's electric trarismis- 
sibn 1 1 n es . Th ese org an iz a l[bn s , orig in a ! I y f br rried to f u n n el f ed era I f u n d s i n to r u ra la reas 
for electrification, play an important role in financing electrical power systems; Although 
they are not major generators of electricity, they are involved in major joint power 
projects with utilities since they are eligible for inexpensive federal loans (Messing, 
Friesema. and Morell 1979:28): 

_ _ _ _ . ? 

The Decision Ehvirbhmeht 



Pb>A/er plant siting by these brgariizatibhs is not based on free market principles, a 
fundamental tenet of classical location theory, but is carried out in a monopolistic — or 
oligopolistic in the case of non-utility energy firms — framework. The effect of monopoly 
and oligopoly operational environments is important and contrasts with the behavibr of 
tha firrrt as presented Jn classical induw^ ^^®L9y utilities operate in a 

legal environment based upon their "mandate to serve" an area with a reiiable energy 
supply. A particular utility Is granted monopoly territory and a state-detcrmihed rate 
structure that allows cbst-pius pricing w[th a regulated rate'of return. Protection from 
competition with state control over rates and returns distinguishes ulilities from true 
monopolies (Maher 1977;i85). If a utility is unable to provide reliable service at a 
reasonable cost, cbrhpetitlve suppliers cari be given access to its territory. Under this 
arrangement, utility executives are sensitive :to the reliability of the energy supply 
system, even beyond profit maximization. Mahsr (1977:190-191). in a survey of mid- 
western electric utility executives, found that system reliability goals equaled or ex- 
ceeded goals relating to the provision of service at a reasonable rate to the customer, 
and far exceeded their concern for covering costs or making an attractive return on 
investment. This does not imply that utilities _are totally uninterested in holding costs 
down. As noted by Rbberts^and Bluhm (1 981 :52), state rate-rriaking commissions have 
been under pressure to limit rate increases. Without sufficient rate increases, utilities 
may face problems securing their guaranteed returns on Investments. This is one 
reason why rhany Utilities are relUc[ant to eqUip pqwej^plants wjth^^^^ scrubbing 
□nits: There are some important Implications of this monopolistic arrangement and of 
corporate goals for the siting of energy facilities. 

Uniform Detivered Price 

An important distinction between energy facilities arid industrial fa(^il[i[es is the 
nature of demand. Most industrial operations produce marketable goods which are sold 
according to a demand function that reflects demand elasticities. Firms using f.o.b. 
priclng rnechariisms allow the good's price to reflect the transport cost of supplying a 
particular (^ustbmer. The product of a uti[lty;s energy facility is sold, by law, at the same 
price irrespective of location within a defined service area. ^^.^ 

• 
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Naturally, the cost of generating electricity vanes considerably Ihroagh itie 
country resulting in a wide range of electricity prices: National variation in electricity bills 
for large indUstria] customers has attracted energy Jntensive industries, such as 
aluminum smelting, to the Pacific Northwest because of its inexpensive electricity 

prices. ■ . . . 

On the other hand, [he cost of electricity does not vary within the service area ot a . 
particular utility; While inexpensive electricity may be an irriportant regional ractor in 
industrial site^selection, it is not so important site determinant wi^^^^^^ 

•energy facilify'dbes hoj necessarily attract energy intensive mdustries. Customers 
distant from the power genel^ating facility pay the same price as those adjacenUo the 
faeility: The cost of providing service is cSrtainly related to di^s]ance, making location 
relati ve to load centers an important consideration in the choice of energy site. If system 
reliability is' the major_objective and rfionc^poly conditions exist within a cost-plus pricing 
system, it makes lillle sense to expend nujch effort to site facihtie^s at prq^^^^^^ 
locations. For the most part, lbcatibnal'dec?tsidn-making sh^ parallel that of industrial 
facilities involved in an oi^anizecl oligopoly which, according to Greenhut (1963:158^. 

"does not promote an efficient distribution in space." _ . 

Energ/utilities do riot operate in a cdmpetitjve situation; The regalatory environ- 
ment defines the extent of the rffarket [although incursions Into it can be made by firms 
supplying alternative faels)^;:which demands a relatively predictable quantity of energy. 
The overriding preoccupSion with reliability is manifested as a desire to co/^trol its 
operational environment so the "mandate to serve" can be fulfilled. To control its 
operational envjrqnment, a utility seeks to prepare for|uture contingencies by planning 
or influencing demand growth rates In Its market area, assUnhg reliable fuel supply 
through long-term contracts, stockpiling fuels so tha^a particular facility can continue 
operation despite _fuei deli very problems, and intensive lobbying activities to.under- 

- stand and influence the regulatory environment. 



Capital Cost and Risk Minimization 

targe coal conversion facilities are extreme[y capital-intensive. A large power 
plant costs in excess of $1.2 billion, and utilities report problems in rais^^ 
such magnitude (MitQiiell and Chatletz 1975). Gas utilities (currently changing their 
name to natural resource compaTiies) face almost insurmountable problems in generat- 
ing sufficient capital for synthetic gas-facilitles that will supply only a fractjon of the gas 
provided by conventional sources. Because of the tremendous capital requirements of 
energy facilities a particular proposal is sensitive to project delays, which rapidly 
escalate the total cost of the project. The cos[of the Kaiparowits proposal was rising at a 
rate of S1 million per rt§y until the developers withdrew from the project. ; ^ 

UtilitiGs and diversified energy corporations have responded to the problem of high 
risk from large financial capital requirements by pooling resources in consortium 
activity: enlisting the assistance of federal_and state gdverhment. and even arranging 
financing with foreign governments. In 1975. American Natural Gas was the pnme 
utility deveropeLof the coal gasification facility in North Dakota. Unable to secure 
needed government loan guarantees, the utilife' pooled its resources with several other 
utilities to construct the facility. RUral Electric Cooperatives are often used by 
privately-owned Utilities as a vehicle for securing low-cost: Rural Electrification Ad- 
miriistratidnx^apital and as a wayito reduce financial risks in large power prdjects. Sorne 
75 percent of Rural Electrificglioct's Joan guarantee commitments for 1975 financed 

^ «J ; 
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cooperative pariicipalion wilh the electric utility industry for new power plants (Messing, 
Friesema, and Morell 1979:41). ^ 

CsP-^a' costs are spatially invariant. Theypniy reflect locaiion to the degree that the 
site will alter tha cons true I ion costs of a facility. A rerribte location, for example, will 
require access roads, railroad spurs, and other infrastructoral investments, increasing 
^I'Sjotal cost of building. Capital costs are incurred before the. plant begins- ope>aiion 
and is g^enerating any revenue^ Operational costs are rnore neatly incorporated in 
least-cost industrial locaiion models: These include the costs for coal deliveries, labor, 
water, and any other costs that are incurred in the operation of the facility: Industrial 
^PP3^^^J^P.^'^^P± such as the variable-cost model, evaluate those factors that vary in 
cost with location: The cost of obtaining capital, for instance^ diaesri olivary with location. 

High capital costs are most crucial for a utility trying to bring a new energy facility 
bn-lirie. Each nibnth of delay and each additional year that the plant does not generate 
revenue costs millions o^^ dollars for most large prbjects. These costs becorne as 
significant as the localionally varying operating costs: A least-ccst siting model may 
identify a site at which operation costs areiow because of accessibility to the load 
9®"M'Jv'^c°3L^'6'^.' arid transmission lines. These costs savings, however, will not be 
realized until after the plant is on-line and geiierating revenue, seven or perhaps ten 
years after the initial site survey was prepared: If the least-cost location incites interest 
Qf.oup opposition, or requires additional hearings or other delays, financing charges 
escalate: 

A "risk-reducing" siting strategy would be one that chooses a facility site that would 
meet state and federal laws and regulations and would not be likely to arouse citizen or 
^.^'^''^°^"^.^'i*?'^st^b alJo\A/ the facility to come on-line as 

planneciwithout excessive delay, thereby keeping capital costs at their lowest. If such a 
location incurs high qperalion costs, their expense will nbt be felt until far into the future, 
Pr.^^ay ^^ baianced b^ cost savings. In addition, since the utility operates on a*'- 

cost-plus basis, these costs can often be passed on to the consumer; 

Least-t:bst Siting Approaches 

Lsasl-ciDSt Ibcatibn rribdels. elaboratibris bf the Weber rnodel, are often employed 

to indicate candidate locations for new facilities: These methods are used to Identify 
locations in_ which the major factor or factors affecting the cost of operation are 
O^'^jrnized. Cbal delivery and water availability are critical factors In the total operational 
costs of coal conversion facilitjes.^t^^lity planners also seek Ibcatibhs that can be easily 
connBcled to the electrical transmission network: ^ 

Figure 8A illustrates a service grea for a hypothetical electrical utility that has 

Pow^ P'ant: This utility provides electricity to 
;one large city of a million inhabitants, several smaller centers, as well as a rural 
pbpulalibn.. This electricity Is generated at three power, plants and is occasionally 
purchased frbrh other producers duHhg outages or to m^et'peak demand. For choosing 
a site for ttie additional facility, the utility uses'a ^east-co%apprqach s^^^^ revenues, as 
shown in Figure 8B, are not spatially ^^^t^iant. In this simplified example, proximity to 
cbal, water, and the load center are the crucial costs varying spatfally. Cortipuling the 
cost of supplying prospective sjteswljh th^^ inputs provides a "cost surface" from 
which the final site will be selected: In this case, the utility chose a less than optimal site 
because of other conditions (availability of land)." The utility had ,io locate within its 
"spatial margins to profitability" Where total re'O'eriUles equal^ti^l cbsts. It is-dbubtful that 

■ ■ • ■ ■ . ■ : 
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FIC3URE 8 THE LEAST-COST SITING APPROACH 



□tilitles undertake cornprehensive searches to identify the particular least-cost location 
once they deterrnihe that their proposed site falls within the "spatial margins to profita- 
bility ■• This region, it must be stressed, is partly defined by the state cost-plus pricing 
structure. When the rate structure pWes inadequate, the utility is forced again to seeR 

#^ 
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rate increases from Ihe siaie reguralory agency, This view of utilities' motives is not new 
or surprjsing^ Labys. Paik; and teibenlhal (1979:19) succinctly surnmarized ttie nature 
of utilities' demands with respect lo coal: 



They are not too concerned about minimizing cost. In fact, their behBvior 
reltecrs that management has preferrecl fuels rnore convenient and less 
expensive to handle than coal (such as gas and residual fuel) or simply 
more glamorous (such as nuclear fuels). 

Currently, electric utilities required by the Federal Pb\A/er Plant and Industrial Fuels 
Use Act of 1978 (P.L. 95-626) to sftitcti from oil and gas to coal as boiler fuel are 
rrieetihg hostile receptions from utility commissi'- 3 and citizen organizations who - 
.chaNenge their icquests for rate increases (Shenon 1980). Rising costs and declining 
earnings, combined with high interest rates and ihflatibrijeyels, have limited the ability 
of many utilities to undertake coal generator construction financing ihrougtr such 
tradilidnal nieans as bank [dans and bond issues. Poor system planning and a belief 
''^^^P''®^*^°^'y '^'5^ 9';^.^^^ J^^^j^jw^^^^^^ rnost of the nation's utilities 

to invest heavily in large centralized facilities. Demand stiortfalls in recent years arid 
bveririvestmerit caught most utiliiies short. In 1979. Standard and Poor's index of 22 
. ejectric utility stocks declined 10.7 percent to the lowest level since the 1975 recession 
(Shenon 1980:19). 

Operatidrial uhcertaihties can be reduced through site selection. In this regard, 

3" riew facilities within their market area, 
However, Figure 8 indicates that the spatial margins to profitability could extend beydnd 
a utility's market area boundaries^ If this is true, a utility may consider siting new power 
P[^j^^^ outside its market area. ■*Outsiting'' trends have been considered by Hillsman 
and Alvic (1980), who found that: 

. . : oatsited generminq capacity has increased from roughly 10 per- 
PA'?ro^^^6/ia^/0'T.'s capii zjty in 1950 to roughly 23 percent in 1980, and 
that it will probably increase to just under 30 percent in 1990: 

A utility could argue that no locale in its service area would accept the undesirable 
cdnseqUehces of a new power plant, but it may be difficult to rationalize the siting of a 
noxious facility in an area that will niat recejve any major energy benefit. Control of 
mining operation*: and ownership of coal cars are strategies used by utilities which 
reduce uncertain*/ concerning fuel supply and leave the utility free to choose between 
"outsiting ' and intramarkel ^ite. 

The regulatory environment governing site selection can be a critical variable in 
further focusing the site decision. As an example, a location adjacent to available coal 
'. ?yP_P'L^f J^R^l^/©^^ cdsts over the life of the facility by eliminating the 

costs associated with rail or slurry pipeline to a load center site. States that have shown 
a lack of cooperation in locating coal-fired generators that will serve out-of-state 
'^r^''><e_ts can make the siting prdcess costly in terms of time and money. Such delays 
are clearly unacceptable to utilities that must provide for their rriarket demand wtiile 
slaying within cost levels dictated by their rate structures, providing a favorable rale of 
return Id irivestdrs, and presenting a picture of solvency to the financial establishment. 

TracitlonaMocatio^n theory vvdu|d suggest facility site select idri based dh cost 
minimization or profit maximization: Instead, we see firms choosing sites based on the 
political realities of their operating environ men is. To be sure, economics are critical to 
the utilities* decision to expand capacity, but we are dealing with the ecdhdrhics of 

^ - ^ - . 5^ ' 
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complex inlGrnal and external decision ehvironmenXs^ jnlernally, Ih^^^^ 
giants, varying by capacity, ago, (uol type, and system role — peak versus base load, 
These are being depreciated under different schedules and require varying ambUrits ot 
labor and operation and maintenance costs, all of which are changing rapidly In time. In 
addition, before the declsibri to expand prodUctjbri capacity is made, o^i^ 
such as "wheeling; must be examined: Along with forecasts of future demand, the 
preceding criteria influence choices of fuel type and plant capacity^ Sije setection is 
decision made later in the process. It appears IhaUor utilities, optimizing the compatibil- 
ity between the site and the^energy technology is not a high priority. This is evidenced by 
the use of environmental impact statements asjustification for site selection rather than 
as a planning tool and by the fact that the EISM©" ignores the sociah^^^ 
political consequences o[the siting decision: The result for the utility in these cases can 
be costly and long-lasting court battles that threaten system stability or, stated simply, 
threaten the uiility's "mandate to serve. " 

In sum. we can see that the decision-making environment in siting is cdmplex, arid 
the rnotives of energy developers are quite remote from Ihe 'enlrepreneur" assumed In 
traditional location theory. This does hot negate the usefulness of locational analysis 
techniques in siting decisions, but calls for a closer approximation of the goals sought in 
finding sites for new facilities. In the next chapter we review a number^of approaches 
that are currently used jn finding sites for riew facilities and other promising methods 
which attempt to dperationalize multiple goals into useful siting tools. \ 
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Analyzing Siting Options 



VariouSjapproaches to the problems involved in siting energy facilities have been 
developed. These iricrude methods to identify and evaluate potential sites and 
tec h n iq u es to res ol ve jocati on a I conf I ict pro bl ertis Geogr a p h erS a re actjye in both 
areas. Many geographers have helped to develop methods that indicate locations likely 
to be acceptable for new energy facilities. Generally, the geographer's role has been to 
evaluate Jocatjqnall^^ §'1'09 ^^clqrs in order^^^ few sites which can be 

inspected by engineers, geologists, and other technical professionals; Site screening 
methods and spatial allocation approaches are valuable tools in evaluating potential 
energy facility locations. Geographers also contribute to reducing locational conflict 
associated with siting, including various participatory planning strategies, compensa- 
tion, and mitigation. 

Site Screening Methods 

The beginning point In finding a location for a new energy facility Is to eliminate 
unacceptable Idcatrdns so that a niore serious eyaluatic^^^ can be made. 

Exclusionary screening is a popular approach to narrow down the choice of site from an 
overwhelming number to a few serious possibilities that have a high likelihood of 
^PprdyaL Many utjiitie and cohsultahts use_'7iLap .overjays to^ a/faA with 

unsatisfactory attributes: Water availability Is often a crucial factor in the early screening 
stage (OECd 1977). Initial screening is usually applied for six considerations: (a) 
system planhlrig, (b) safety, (c) ehgirieerihg, (d) erivirdnr^^ (e) institutional con- 
straints, and (f) economics (Cirillo Bt at. 1977:6-7): 

The screening approach will identify candidate sites that are studied In rnuch 
greater detail. Once a few proposed sites are identified, the utility rnay initiate contact 
with local authorities, planning departments, and landowners to begin on-site surveys, 
soil analysis, test drilling, and other evaluation methods to determine locational feasibil- 
ity (OECD 1977:9). Many characteristics are examipod in evaluating a particular site 
(Table 15), Once local officials are contacted, the utility may be made aware of other 
promising sites in the vicinity, jf an otherwise attractive locale is not chosen for the 
pLajined facility, it is customary for a utility to put it into a reserve category (Cirillo ef al 
1977:7). ; 

Although exclusionary screening is a quick way to focus attention on a more 
manageable number of .sites, it may eliminate some potentialiy good sites while 
mediocre sites rerriain. The screening process divides ar ^as into acceptable arid 
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TABLE 15 DESIRED ATTR IBUTES FOR ENERGY FACILITY tOCATION 



proximity to load centers 

Highway, rail, water, access 

Good geological bull ding fbUndatidn 

Good local weather conditions (infrequent 

strong storms. terhperatUre 

inversions) 
Good hydrdlogical conditions 

Unnkely location for lloods 

Available cooling water 

Source: Energy Policy Staff 1968:7-16. 



Long-term fuel supply available 

Effect of plant and transmltterjine 
appearance on surrounding area 

Amenities for employees 

Taxes . 

Sufficient land available for power 

plant, coal. storage,, waste products, 
loadihg/ijhioading facilities, parking 



unacceptable Idcatidhs on the basis of cutoff levels foreac/? aliribule. If any location is 
unacceptable for even one allribute, then It is elimtnaled from the study. If the attribute is 
a legal requirement, such as prohibition of a Wetland local]qn,jhen this p^^^ 
sound. However, many allribUjes are djscrelionary and should not have rigid cutoff 
values {distance from water supply or load center). Hobbs (1980:1 89) calls for caution 
in the use of exclusionary screening methods: 

ExcTusTohary screening is bBStosed wtten there are legal and technical 
criteria that cannot be violated, ff discretjqnary a^^^ 
sidered. exclusionary cutoffs should be chosen with the. realizatiori that 
they imply ira deoffs and are arbitrary^ Sen snivJty a/la/ysrs shouTd be 
pertormed to see if locations are excluded that are otherwise superior. 

This point, illuslraled in Figure 9A, is also emphasized by Keeney (1980:93). A siting 
study conducted for the Washington Public Power Supply System (WPPSS) eliminated 
areas farther than 10 miles or great.er Lhan BOO feet above a water supply using ma 
overlay techniques (Keeney ig80:49-53)^Ke_eriey_consi 

hypothetical sites (A, B, and C) are evaluated on the basis oMhese criteria. Sites P and 
e are eliminated because they exceed the cutoff value for one of the screening criteria. 
Site B. although adjacent to the water source, is just oyer 800 feet above it and is 
eliminated on thejnap dverlay. Site cVequires little vertical pumping but is located [usJ 
over 10 miles from the water supply. Site A is acceptable since it is not more thanSOO 
feel above or further than ten miles from the water supply. Clearly, site A is more 
expensive to provide water tjian sites B or C. 

Keeney suggests that for such discretionary attributes, an effort at "compensa- 
lory" screening should be made. Figure 9B traces a linis th at represents water pu mping 
costs of S7 million per year^ All sites tha] incur pumping costs in excess of this amount 
are excluded by map overlay techniques. Thus, site A is eliminated from consideration 
while B and C remain feasible for further corisideratioh. 

Exclusionary screening has been refined to allow decisionmakers to make 
tradeoffs among the attributes: An energy developer may consider proximity to water 
more significant than good highway access, and may be willing to trade off one attribute 
for the other. Weighting summation is u^ed to evaluate sites on the basis of attributes 
that ^ave different levels of importance to different groups of decisionmakers. The 
optimal site is that which maximizes: 
n 

Site sufijbmy = ^_WjV,{x,) 
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Unacceptable because height > 800 feet 
Unacceptable because distance ^10 miles 
Unacceptable because pumping cost > $7 million 



FIGJiRE 9__ STANDARD. A/vJD eOMPENSATORY 
SCREENING APPROACHES (Keeney 1980:93). Repro- 
duced by permission of R.L. Keeney and Academic Press. 



where y,(Xj) is the value fUrictibri for attribute X|, and W|is the weight of the attribute 
(Rowe ef at 1979:11 -12): Since sites are evaluated by summing the weighted value 
functions for eacli sitei.it is necessary that the attribute value functions be on an interval 
scale arid the weight bri the ratib scale. Hbbbs (1 980:1 89) cites cases incorrectly using 
the technique by weighting and summing ordinal value functions. 

bobson (1979) describes a weighted summation procedure used by the State of 
Maryland to identify those sites most suitable for new huclear and coal-fired power 
plants. This case is important because of the comprehensiveness of the analysis and its 
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public policy polehlial. thie procedure required the identification of those attributes at a 
site (such as proximity to slroamfiow. endangered species, populatidn density;) that ^ 
would affect a particular facility s costs and impacts. The relative im of these 

variables for different decisibh-makers futility executives, state planners) was as- 
se^ssed and the overall compatibility of a site considering all variables and their impor- 
tance was determined. In the analysis, 31 ,234 cells of 91 .8 acres each were evaluated 
across 52 different variables (Dobson 1979: 226). The siting objectives evalualed 
included the rhinirnization of construction and operation costs, the rhihimizatibn o7 
adverse ecological impacts, the minimization of adverse socio-economic impacts, and 
a composite of all objectives. Dobson illustrated the outcome when the method was 
used according to the Maryland Power Plant Siting Program (Figure 10). In order to 
minimize construction and operating costs of a coal-fired power plant wjth cooling 
towers, the program sLaff ranked proximity to strejmfliaw as the most Important charac- 
teristic of a good site (Dobson 1979:229): The same group ranked endangered species 
and prDximity to fish spawning and nursing areas as crucial variables when selecting 
sites on the basis of minimizing ecological impacts. Candidate areas were identified 
, with regard to economic, ecological, and socio-economic factors. The composite map 
' indicates areas that meet all three objectives. These can be Interpreted as potential 
sitos which meet the enjineering and economic prerequisites of the utility while being 
loss likely to cause conflicts because b^potential ecological and socio-economic 
impacts. These areas can be evaluated in much more detail in a way similar to the fina! 

stage of the site-screening process. _ ... ._ 

This knowledge has been implemented by the State of Maryland in its energy 
facility site banking program. The state has been able to set aside locations.for.future 
energy facilities which have been determined to meet the requirements of different 
interest groups. When a new facility is needed, the utility chooses among these 
preselected sites. Most states lack an adequate geographic data base to undertake this 

type of analysis. _ , . - 

A similar screening method was also used for the California siting program which 
identified 61 significant iconstrainf; and •'oppOrtUhity'' factors that were mapped 
statewide at the 1:500.000 scale (California Energy Resources Conservation and 
Developmeht Commission 1 977:17-20). Constraining factors Include those Ihat^^^^^^^ 
restrict siting or could be adversely affected by a nearby energy facility: An opportunity, 
on the other hand, would be a condition favorable to a new facility, an example being 
stable geological conditions: The resulting maps provide _a basis for utilities to choose 
sites that are likely to be approved by the State Energy Commission. For instance, a 
utility could avoid scenic coastal areas or primitive areas while preferring navigable 
waterways which are viewed as favorable locations for energy facilities. 

Oak Ridge National Laboratory has been digitizing a data base for the entire 
nation, including both locat&nal and technological characteristics that can be employed 
for facility siting analysis. This can be used to determine trends in plant siting, con- 
straints to siting in different regions, and implications of policy decisions affecting the 
distribution of new energy facilities. 

Spatial Allocation !\;1odels 

Spatial allocation models are useful tools for evaluating energy facility locations 
with respect to energy flows. Although the models are structured to examine comrnodity 
flows their usefulness in analyzing facility sites has been repeatedly demonstrated in 
the geographical literature. As noted by Scott (1971), the models portray an ideal 
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CANDIDATE AREAS FOR A FdSSlL FIRED POWER PLANT 
; IN NORTHERN MARYLAND 




MINIMIZATION OF CONSTRUCTION SND OPERATING COSTS 




COMPOSITE OF Att OBJECTIVES 



FLia^tlRE 1_0 . MARYLAND POVVEfl .PLANT SUE 
SQR EENING, Reprinjed from Jerome E. Pobson, "A Re- 
gional Screening Procedure for Land_Use_S^ultabiliLy_^naiv- 
s\s/[ The Geo^^^ (1979), p. 227, with 

permission of the American Geographical Society. 



system of flows from supply sources to demand destinations so that resource and 
iranspbrtation costs are minimized. The model can accommodate the existence of 
cohversibri facilities (power plants) that accept raw materials (coal) to be converted into 
a useable product (electricity) distributed to consumers. An evaluation of the model's 
output (the dual) reveals the_comparalive locallonal advantage of some facility sites or 
supply regions over others. This normative rriodel can indicate hov*/ the supply system 
should be structured under ideal conditrons, a useful tool in public and private planning 
(ehishoirn 1971:130). ^ ^ 
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Osleeb and Sheskih cbhslrucled a modeldf the North American natural gas supply 
system to investignto potontial fulare surplus and deficit natural gas regions. Their 
results indicated, amongothor things, that the Middle Atlantic, nnbstoHhe Midwest, arid 
South Atlantlc sjateswi!! likely be experiencing natural^gas deficils after 198^^ 
and Sheskih 1 977:82-84). Government and industry planners can use such information 
in evaluating the possibility of locating coal gasification facilities in these are^ 

A large number of linear pjogramming models of the nation's energy supply 
systems were developed after the 1973 Arab Oil Embargo. The purpose of these 
models was to evaluate policy alternatives and estimate energy prices based on 
meeting growing energy demands with limited energy resources. The most amb^^^ 
and comprehensive of these mode[s was the Project Independence Evaluation System 
(PIES) which was to outline strategies for meeting President Nixon's goal of attaining 
energy independence by 1 980. As noted in a review of these energy models by Cohen 
and Costbllo (1 975), some were aspalial in nature, focusing on economic sectors rather 
than regions, while others that offered more geograph|cally valuable information coujd 
only provide limited assistance in facility siting because of their generallzatidns 
ing transport modes, transport links, demand and supply areas, andj^cillty sites. 

Bechtel s Energy Supply Planning Model (Carasso et al. 1975) identifies the 
number of new energy facilities that must be constructed to meet a mix of en^ergy' 
demands for a future year. However, the model only locates the facilities in one of 
fourteen regions in the country, much too general for most needs. The model does 
allocate the fuel from the facility to meet U.S. demand and detcmines the requisite 
transportation facilities. Rowever, as noted by Schanz, Sawyer, arid Perry 
the model is less Importarit as a siting tool jhan as an assistance to energy developers In 
evaluating the feasibility of various energy supply mixes in terms of the time, capital, 
manpower, materials, and construction schedules required for all^ernallve energy sup- 
ply systems. Even those models displayirig the greatest spatial detail had transporta- 
tion generalizations that weakened their overall usefulness for facility location planning, 
as was the case with the Battelle-EPA Energy Quality Model (Cohen and Coslello 
1975:23): 

Trie m ost appeatmg featare o f the BattelJe'EPA model is its spatial detajl 
The model can consider e\ch q1the 238 air q^^^ ^^^. ^''^^ regions in the 
continental United States as an energy demand region, , . Each de- 
mand region and supply district is designated by an x-y coordinate, at its 
centroid^and the crow-flight distance between them is used to estimate 
transportation costs. 

Many early energy models, largely developed by Aconomlsls arid engineers, 
displayed sophisticated rnethodb]bgy, ecdnomics, and engineering but were naive in 
their treatment of spatial relationships and transportation. This is partly explained by the 
goals of the models and also the fact that the researchers had little geographical 
training, combined with the unavailability of energy data at a high spalial resolution. 
These models could riot be very helpjul to a public utility commission or other plarining 
agency charged with evaluating energy sites since these national model_s. whjlejndlca^^ 
ing ^norgy relationships between regions, did riq^t identify jntraregional implication^^^^ 

More recently, the geographical sophistication of the models has caught up to their 
ecbribmic arid methodological sophistication. The Brookhaven Regional Energy Facil- 
ity Siting Model (Maier and^Robbs 1978) is one spatial allocation model that can be 
useful to energy planners.' This mulli-comrriodity, transshipment-location model. Is 
based bri couritv-level dataand can determine the least-cost distribution of facilities 
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SDbjecl to environmonlal regulations, local environmental conditions, and jechnoldgicai 
factors (Maier and Robbs 1978:3). Because of relative ease of formulation, the model 
9^n_ t)e useful to stale energy planners and utility commissions who have primary 
responsibility for approving energy faci^lHes and implementing siting plans but are 
handicapped by limited financial and manpower resources. • ~ 

Spatial aHocation methods can be a more powerful tool inplanning the location of 
*new energy facilities if linked to a regional sjcreenirig appro^^ Once potential sites that 
meet various important criteria (e;g:, economic, environmental, socio-economic) are 
identified, a spatial allocation approach can indicate which of these sites should be 
d eve roped based oh projected commodity and energy flows, 

Resolving Lbcatlonal Conflict 

Once a candidate site for a new energy facility has been selected, the next problem 
involves bringing Ihe facility on-line within a reasonable time period. This section briefly 
surnmarizes some_approaches beyond those provided by state legislation that have 
been useful in expediting the siting decision. It must be remembered that quickly 
reaching a negative decision is also a measure of the success of the method since it 
saves time and rhbhey for all parties. Early knowledge that a candidate site is not 
acceptable will hasten the ability of the utility to consider alternative |i3catrqns. Methods 
to streamline the permitting process as implemented by many slates should not be 
accepted without a word of caution. As emphasized by Warren (1978), a system of 
multiple permits ar^d redundant hearings and approvals, while an iabvious nuisance to 
the energy developer, may be beneficial in guarding against hasty decisions or those 
rnade by individuals who rriay be oversym pathetic to the developer. 

Five approaches to conflict resolution have been identified in the literature 
(Thomas 1 976:889-935; Blake and Mouton 1 964: and Clark and Cummlngs. dr. 1 981 ). 
Th^se are: (a) cpjjaboration; (b) competition; (c) accommodation; (d) negotiation; and 
?yoL^_^Dce (Table 1 6). The cbllaboratioh approach aims for a "win/win" outcome In 
which the goals of both parties are satisfied: Collaboration requires that both parties to a 
conflict. share information and seek alternatives (Clark and Cumrnings, Jr. 1981). In the 
case of facility siting, it may be possible to adjust locatibhs or technologies to meet the 
energy needs of the developer while satisfying the desires of blher groups. In some 
cases, though, this is not possible and a "zero/sum" situation evolves, meaning that a 
gain to one group will result in a corresponding loss to another group. The two extrerne 
cases are competitive and accbmmbdatibh strategies. A competitive strategy results in 



TABtE 16 OUTCOMES OF APPROACHES TO 
CONFLICT SITUATIONS 

CONFLICT — QUTCDMES 

RESOLUnON MORE.POWERFUt. LESS POWERFUt: 
APPROACH GROUP GROUP 



Collabbratibh 


WIN 


WIN 


Competition 


.WLN_ 


LOSE 


Accorhrhddatidri 


LOSE 


WIN 


Negotiation 




COMPROMISE 


Avoidance 




IMPASSE 



Source: Adapted jrorn^ladmir and Wajter 1978, Thomas 1976. and 
Clark and Cummlngs, Jr. 1981. 
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the group that has power meellng all of Its bbjectives, Ignbring the other group's wishes. 
An accbmmodalion stralbgy is a sllualioh in which the group with power lakes an 
unassertive role and allows the other group to meet its objectives. A negotiation 
strategy is a compromise between the cpmpelltlve "wjn/lose" and accbmnibdatlve 
•1ose/wl n" approach so that some of the bbjectives of each g^^^ met while some of 
the db[Gctive_s are not met. In an avoidance approach, both groups refuse to negotiate, 
resulting in an impasse. The conflict resolution literature is voluminous, but we can 
provide an jllustration of promising strategies to reduce the conflict in siting coal 
conversibri facilities. 

Increased Citizen Invoivemeht 

As noted by White ef at (1 977), three approaches are available to increase public 
participation in the energy facility siting process; (a) provide more Iriforrtiatioh exchange 
between participants and agencies; [b) encourage adrnmistrative interaction between 
them; and (c) a^^low direct participa input into agency decisions. One essential 
ingredient of these approaches is the availability of reliable and credible information to 
all interested parties (Kash ef a/. 1976). 

Public hearings are the most comrnon vehicle for information exchange in facility 
siting decisions: targely because of NEPA. every major energy decision requires a 
public hearing prior to licensing. Even in those rare iristances w^^ 
apply, a state agency, such as a state Air Pollution Control Commission^ will have a 
hearing, although the range of topics discussed may be less comprehensive. At a 
hearing, it is customary for the developer to provide a brief descriptjon of t^he pro^^^^^^^ 
project. Then individuals frorn the cqmmuhity make staterrents for the record voicing 
their concern or support. The agency presiding is to consider this information when 
deciding whether to approve or deny a permit. 

Some doubts have been voiced dyer the value of hearings \n encouraging 
maximum public participation: Many concerned individuals may not wish to voice their 
opinions openly in a formal setting in front of a large audience and the press. 
Hearings have also been criticized becau^^^ P''°^'^® 
adequate notification. It has Deen suggested that a freer exchange of information could 
result by restructuring the hearings so that they take place in small, more Informal 
settings (White ef a/.J 979;73). : 

The Council on Ehvii^ojimehtal Quality issued regulations in 1978 requiring age.n_- 
cies of the federal government to follow particular procedures in conducting an EjS 
process. It is now required that the lead agency rnust connmunicate wi^^^^^ 
governmental agencies, the developer^ an^^ or indi^vidual to 

determine as early as possible the significant issues which need to be addressed in the 
EIS: Marcus (1981 ) recomrnends that an early hearing be conducted such -that ad ver^ 
sarial conflicts are iriinimized and cohsehsus-buil^^^^^^^ way to 

accomplish this is to Usjs a "neutral facilitator," a specialisj in meeting dynamics, whose 
role is to identify' key issues and impacts to iDe addressed in the EIS and Invept 
alternatives worthy of consideration (Marcus 1981:63). Such methods ma 
negotiation or collaboration when different groups establish common ground on certain 
key Issues: In cases where parti^ to a conflict are at an irnpasse, mediatlonjiiay 
helpful. This involves the use of a third party, who acts wjthout-authority to im^p a 
settlement, who can assist parties toward defining their priorities so that compromise Is 
possible (Carnduff 1981): tong used In labor disputes and international affairs, media- 
tion is becoming an alternative in environmental disputes. 
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Another chronic problem voiced by concerned citizens is that the developer has 
noJ tried in good faith io communicate with them. The announcement that a major coke 
l^cil|ty w|is planned for Mbrgantowh, West Virginia, was only fbrthcqrning after bUHdbz- 
ers started clearing the site: In addition, citizens complain that the press releases and 
impact statements are overly technical and vague, it has been recommended by White 
et al (1979:730) that the developer be subject to a "participation audit" prior to the 
issuance of a permit to check if the developer has made a reasonable attempt to involve 
affected citizens and relevant agencies in the siting process. A permit would not be 
issued until the developer could demonstrate that ample consideration was given to the 
irnpact^ populaliqn^Th^ could also be helpful in facilitating comrhunlcatioh 

earlyJn the siting process: _ 

The New England River'Basihs Commission (1980) in conjunction with the U.S. 
GeblbgicaJ Survey developed a site selection processes that increase citizen 

participation These involve the interaction of Ihaolilities. slate government, and a task 
force of concerned groups. A goal is to involve the public in the decision process as 
early as is possible. 

Citizen review boards have also been suggested as an approach to provide 
citizens with more direct access to the siting process. Citizen review boards would have 
power to rhak^ siting decisions rather than a solely advisory role. A revjew board would 
. provide a forum for all interested parties and could act to reduce the levels oi cdriflict 
that often prevail between different groups. The review board, as well as acting to deny 
a permit, could call for a redesign of the facility to reduce problems that are of particular 
concern to residents. 

Naturally, if these mechanisms do not work, citizens still have the avenue of 
common law to influence siting decisions. Common law suits have been imporlant in 
stopping many large projects, and could be a delaying i actor in aJrniDSt any case. Citizen/ 
suits are particularly powerful since "standing" would not be difficult to establish if a 
landowner's property; will be affected by the proposed development. Since developers 
wish avoid the courts tb prevent the prbcess frbm being overly lengthened, the threat 
of legal action by citizens and community groups is a powerful bargaining tool against a 
rpraicitiant utility (Wolpert 1976). 

To make public partictfjatipn more effective, it is necessary to eliminate some of the 
rr.ahpower and financial handicaps that lirhit their abilities. Providing interest groups 
with funding or technical consultants would reduce' the hardships imposed on a fe^" 
individuals who must work part-time without financial compensation. The provision 
attorney's fees, expert witness fees, and other reasbhable costs with the aim 
providing responsible input into a state or federal decision could greatly assist citizen 
groups and provide them with the staying power that is difficult to sustain without 
financial support {f^eiz 1977; Davis 1976). 

Mitigation and Compensation 

Impact mitigation refers to measures taken-to alleviate the socioeconomic effects 
of eh erg y de ve I bp rii eh t. O th^er eh ergy d e v elbprri e h_t [rn p ac ts ^ su c h as a[r 3p6 water 
polluiion: can also be minimized: typically by technical adjustments in plant design 
rather than later mitigation. The socioeconomic effects of energy projects include • 
additibnal demands ori public and private services such as housing, streets, sewage 
treatment, ar^d med[cal care. In small, isolated towns, these effects give rise to a series 
of social stresses commonly called "boomlown" problems (Energy Research and 

66 , 
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Development Administration 1977; Gilmore and puff 1975). Localional con fhct often 

occurs because local rosicionts are unwilling to tolerate thesie undesirable changes in 

their cornmunities. 

Mitigation strategies for these Impacts, therefore, include financial assistance for 
tdwn5 whicfi absorb large nev/ populations. without reteivirig additlon^al taxes. In tfie 
western United States, many plants are located, outside municipal boandaries and 
provide no direct lax benefit to the towns; Housing shortages are particularly acute, >A/ith 
mobile homes providing additionarunils. A large-scale attempt to mitigate comm^^ 
irfipacts has been successful in Colstrip. Montana, where the energy developer bum a 
new towii, cbrnplete with shopping and recreational facilities, to serve coal mine and 
power plant workers. . 

Housing and municipal finance irripacts can be de^^^^ three general ways 
which represent different interpretations of where responsibility lies.. The federal or 
state government can make funds available for impact mitigation and effectively spread 
the cost_among a large number of taxpayers. This is the approach embodi^^^^ in the 
Coastal Zone Management Agt of 1972 that provfdes aid to coastal zone anergy areas 
and the 601 program (of the Power Plant and Industrial Fuel Use Act of 1978) for inland 
energy development administered by the Farmers Home Adm[nistration; The basic 
justification for^federal financing stems from r^^^^^ development as national 
policy warranting responsibility of the nation as a whole^ 

Alternatively, taxes can be levied on energy resource prpdUctiqn within states for 
redistribution to areas with impacts. Severance taxes^ijn coal in effect in Montana, 
North Dakota, and Wyoming effectively pass the cost of impact mjtigatlon tck^onsumej-s 
of the energy rather than to state taxpayers (Bronder, Carlisle, and Savage 1977). 
Severance tax collections from oil. gas, and coal for energy-exporting states a^e 
substantial (Table 17). In LoUisjana, Texas, and Oklahoma, these taxes provided 
approximately one-fifth of the stales' total 1979 tax collectipns. _ 

Coal-prodacing states are likely to fare very vvell in this regard in the future. 
Kentucky increased its severance tax collections by $1 1 7 million *o over $1 54 million 
from 1973 to 1978, almost exclusively on coal taxes. Coal states have recently in- 
creased their taxes, and some added taxes for energy conversion. Montana now has a 



TABLE 17 STATE ENERGY SEVERANCE TAX COLLECTIONS. 



137.9 _ _ _ 





REVENUES (Si 000) 




PERCENT 










-TOTAL STATE 




dIUGAS 


COAL — 




— REVENUES 


Louisiana 


500.566 ' 




500.666 


22.3 


Texas 


1,021.017 


— .1 


.021,017 


17.8 


KentQcKy 


404 


153.613 


154,017 


7.4 


Okiahprna 


280,982 




280.982 


18.5 


West Virginia 
New Mexico 


245 


9.030 


'9,275 


.rrl 


138,51,1 




138,511 


16.4 


Wyoming 


308 


30,278 


30,586 


6 8.9 


Montana 


8:208 


42,049 


50,257 


12.5 


Kansas. 


1.097 




1.097 


<1_ 


North Dakota 


13,533 


11.970 


25,503 


7.9 


Utah— — - — 


6.175 




6.175 


^ 



Source: tl:S. Department of Commerce, Bureau of the Census 1980. 
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3b percent coal' severance taxjhat w_as ruled legal by the Supreme Court despite 
challenges by electric utilitibs. Over 60 percehl of this lax is allbcaled to jhe sla 
general fund_. much of whicJa will' be used for education: Thirty-five percent of these 
revenues are to be used ip mitigate coal deveiopmehl impacts. 

Applicatibn fees for coal cpnyersiori facilities wiir^lso add revenues to states where 
these facililies ar^ sited. North DaKota, for example, requires an application fee of 
$150,000 for.a large energy facility; Montana requires about $2 miljion for a $1- billion 
energy facility.' Thus, it appears that energy-corisumirig States will continue to pay 
higher jxices for energy^ arid a flow of revenues should continue- f^om energy- 
consuming to^energy-prOdticing slates. 

The taxation approach to mitigation implies that energy cppsumers should pay^ the 
full cost rather than be subsidized, by taxpayers. However, this pblic>/ could pel lalize 
Gustomers of energy firms on whifch they are dependent. Electric and gas uiiliiies, in 
particular, have monopolies over defined market areas. 

Finally . energy developers can provide funds, expertise, and assistance//? /c/ntf to, 
cbinrnumttes affected by a farm's act[vit[es_(Richards_1978^ from develop- 

ers can also be made obligatory through state siting legislation (as in VVyomingj that 
provides for permit approvals conditional on impact mitigation measures (Valeu 197*7). 
Such a siting prbcedure allbws a state tb determine whetfier an_ener£y prbject fits into' 
overall state development plans; This approach reflects a belief that energy firms 
should pay the full cost of energy develpprrjent, but accepts that the extra costs will be 
passed on to consumers. The rhaibj- differences between tfi is policy and severance 
taxes are that the;latter can provide funds for purposes other thari direct impact 
mitigation and that entire states, rather than just impact .areas, receive some financial 

benefit. _ _ : 

- - A combination of these three policy measures is 'ikeiy to become common as 
energy resources are developed at a more intensive pace. Stale severance taxes allow 
states to get some longer-term benefit frorh non-renewable resources arid to airocafe 
furids tb the areas which are most affected. At the same time, energy developers are 
under increasing pressure to pay for social" as well as econor^ic costs of energy 
development. Finally, the feder^a I government may need to take a rripre responsible role 
in accburitirig fpr the cbsl bf bbtairiirig dbrnestic substitutes for irripbrted blL 

this chapter reviewed only a sample of possible approaches tb help solve energy 
facility siting prbblems. Prorriisirig approaches are beirig develbped ibj|ddress s[te 
selection, location pl"§TiPiing, and licensing aspects of the facility siting process: The 
question is whether these approaches are implemented successfully. In order to 
accomplish this, it i^ necessarv^for the parties involved to allow alterriative procedures 
lb beUsed^UUIities|must be w qpeh thetrprannlng tb governmer'' 3gencies and 
interested parties and incorporate a range of go?ls into th^^siie iC?e}ctjon process. Alsb» 
thc^^e must be an attempt on the pSrt of all parties to establish their siting priorities arid 
cbmnlunicate in g* o^i^'L^i^he final chapter presentis soi^pe'of the implications of siting 
patterns and their possible implications for future energy supply. 




Guiding Energy Supply Through the End of 
the Fossil-Fuel Era 



Most coal advocates view theresburce as an important interim fueljhajca^ ?^s^?'" 
cbhtiriued ecbhbmic growth as energy^^ toward an emphasis on flow 

resourcDS. Coal, with severe problems at every stage of its extraction and use, may not 
be the energy source that should power a twenty-first centUry economy . E^ 
safety, health, arid Ibgistical [Droblems p^lague coal mining, transportation, and conver- 
sion. Local environmental impacts of coal use are overshadowed by global fhreats of 
increased carbon dioxide and acid rainfall. Since coal is viewed as an interim fuel^Jt is 
very likely that the next generation hf mai conversion facijities will be the/asf generation 
of facilities that are constructed tc vert coal into a more usable form, this makes 
siting decisions for these facilities important because they will determine the distributibri 
and 'ntensity of related impacts, irifluence patterns of energy su^ ^"_^^^''®3te new 
interr..gibrial energy depender::ies that will last into the next century. Adjusting siting 
patterns may be important in Giciributing the impacts of energy development. What will 
be the significance of new patterns of energy supply? - 

Adjusting Patterns of Developrrierit 

1 i te pattern of energy development can be an important factor influencing the size, 
nature, and distribution of impacts. It has been suggested that clustering eriergy 
facilities into, "energy parks" could limit the bverall^area_ and population affec by 
eriergy development^ Such development patterns may reduce political opposition by 
carefully selecting a site in which local attitudes favor this type of development. On the 
cth'2r hand, siting a larger nUrriber of smaller facilities throughout the cou^^^^ 
more equitable, reduce transmission losses, and permit better matches between 
energy needs and supply: However, this strategy would result in ajarger popuiatipn 
being exposed to facilities and could delay sitirig of facilities where political opposition 
occurs. 

The rationale favoring smaller, more dispersed energy facilities is that their im- 
pacts will be considerably less ori ariy one area and thus woUjd more e^^^^^ 
federal arid state regulatibris;^ they would not encounter the public opposition faced by 
large facilities; and they would be brought on-stream more quickly. This is in contrast to 
Se present trend of proposing large energy projects. Two pUblic Utility commissions. 



/New York and California, have requested utilities to consider more numerous but 
smaller energy facilities inslbad of largo projects to maintain supply commit merits. 

The issue of larger versus smaller arid rriore dispersed energy Tacllhles was 
investigated by Los Alamos National Laboratory and was reported in the joornai 
Envimnment (Ford 1980: Champion and WiiHams 1980; Lorber 19B0;.and Champjon 
and Ford 1980). The study specifically investigated the acJvaritages of sinng four 500 
WVVe facililieijjcorriposed of two 250 MWe units each) and one 250 MWe facility as 
compared to siting one 3000 MWe facility (composed of four 750 M We units) in 
southeastern Utah. This region was chosen because of the sitirig difficulties encoun- 
tered by the big power projects iri the regiori, such as Kaiparowits^ Recajnhaj a 50 
MWe facility, although small corripared to a 3000 MWe plant, is indeed a large project, 
and would have been among the largest in ;the nation in_tKe_ 1.960s. 

Ari irrimediate advantage of srpall facilities is that 2250 MWejn smaller Units is 
equivalent to 3000 MWe in the larger units: Many studies indicate that larger facilities 
are less reliable than smaller facilities and thts nine 250 MWe units provide as much 
reliable generatlrig capacity to a utility system as four 750 MWe Uriits (Ford 1980:28; 
29). When a large unit is down, a much greater shi-ire of a utility system Is affected: This 
requires a utiliiy to have more capacity or larger facilities on reserve in case of possible 
service outages. The undesirable firiariclal impacts of having excessive reserve mar- 
gins is a separate, tDut serious issue (Shehori 19bJ; Parisi 1980). 

The attributes of the small and large power plants were evaluated in the Los 
Alamos study (Table 18). The larger plant is moretherrrially efficient than, the smaller 
and has lower capital costs. Because the small facility is less efficient [n conye^^^ 
to electrici^ty, its air emissions will be about 1 5 percent greater than those of the larger 
facility: However, the smaller facility is more reliable and can be approved AnLd cpn- 
structed In 60-96 months compared to the 108-15p months required for the 3000 MWe 
facility, in addition, the lower levels of residuals generated by a small facility can be 



TABLE 18 TYPICAL ATTRIBUTES OF SM.^LL AND LARGE 
POWER PLANTS 



ATTRIBUTE 



Total Gene rati ng_Capacity _. _ 500 MWe 3000 MWe , 

Generating Unit Size (Boiler-Turbine) 250 MWe- 750 MWe 

Siting-Permi! PGriod 24-26 months 36-^8 months 

Consirijctibfi "^irrie 36-60 months . 72-108 months 

Construction ..orkforce 650 (peak) 2680 (peak) 

Operating Workforce o5 500 

Land Area 3DC5-800 acres 1500-2500 acres 

Heat Rate'' 11.500 Btu/kWh 10.000 Btu/kWh 
Forcod_Outacie Rate'' , 

Capacity. Factor.' 68% 57% 

Capital Cost (1976$) S444/kW $3B5/kW 



^Heat (from burning coai) required to generate one kjlowati: h^^ of electricity. 

^Percehtage of time generating units are forced out of service 

'^Kiipwatt hours of electricity actually generated as a percentage of electricity that this 
unit would generate ff operated continuously at 100% capacity. 

Source Ford 1980:26. Reprbduced by permissibri. This article Originally appeared 
in Environment March 1 980 (VpL .212, No. 2). Heldref Publications, 4000 Abermarle 
St.. N.W., Washington, D.C 20016. . 
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more easily accommociaiod by the (?fi vifdnmeriMhan m^^ produced by a large facility: 
As sumrriarized by drv^rnpidh iihd Wllllnms (1980:31): 

\ 

\ . . . . ... 

UtMies might be wise to opnsider smaller power plants as a means of 
reducing environmental impact and thereby blunting opposition to new 
facilities Small plants also offer a more i ibstantive advantage when it 
comes to locating and gaining approvni power plant sites. 

Instead of dispersing energy development Ihroughoul the country, energy facilities 
can be conc entrated^nto a few locations: Such sites are commonly knovyn as "power 
parks." "fossil energy centers." or "energy parks ' and could be designed to generate 
as much as 10.000 MWe of electricity plus synthetic fueis. The arm of such proposals 
to concentrate impacts into a localized area which would affect only a^small number of 
people: The local population would bear a disproporlionaie stiare of the impacts, bUt the 
overall population woulq be spared most of the undesirable impacts of t^h^ese fac^ 
Such a concentration of eriergy facilities has distinct benefits and disadvantages. 

Proponents of energy parks maintain that the licensing of a siiigle lar^e site would 
b& oasier than securing separate, licenses for dispersed facilities (Cirilld ef aA 
1976 348). Although the licensing effort will be tirtie cqnsumirig and complical^^^^ 
believed to bejess than the licensing effort required for siting separate facilities at many 
dispersed sites. Likewise, it is anticipaledthatenergyparks can use standard e^^^^ 
ing and construction methods to reduce _cohstruct ion ah^^ 

(Federa- :ihergy Administration 1975:3): They will enjoy some localisation economies. 
For inst^ ice. specialized service firms will be attracted to the area to provide prbrnpt, 
and efficient service and maintenance. It is also believed that^ energy parks wH 
more stabilized construction^ force, reducing "boom and bust" problems for local 
communities and increasing productivity. The available vyaste heat could be ah attrac- 
tive source of inexpensive process steam for industry which wdu[d add rribre revenues 
and jobs to the area, expanding the economy (Federal Energy Administralion l 976:28).. 

These energy centers are also likely to encounter some very serious problems. A 
study of the possibilities of developing energy parks in Pennsylvania identified sdm^^ 
the Significant problems liRey to be encountered (Ferrar e? a/. 1975); The study notes 
that energy parks may not reduce the cost of electricity; the concentration of energy 
facilities may actually increase land commitments to power generation; and Ideal 
environmental problems are likely to be quite intense. A study prepared by Ba«^^^^^ 
Pacific NiDrthwest on "energy centers" noted these and other problems (Federal 
Energy Administration 1975:3-5). Local socioeconomic effects could be qUite serious; 
local resources (such as water) might be overtaxed by such developments; and it may 
actually be more difficult to license ehergy ^snters than it would be to license dispersed 
facilities. Many Air Quality Control Fiegions could not accept the increment of ajr 
pollution degradation accompanyirig energy centers, although a sriialler single f^^^^ 
could be accommodated. Even in the East few sources are available that could provide 
the volumes of cooling water needed for a center projected to generate in excess of 
10,000 IViWe. The Pennsylvania study found that most sites for energy parks would 
require the construction of reservoirs (Ferrar et at 1975:15): 



Since approxirnately 250 to 300 cubic feet of water per second will be 
evaporated by an energy park of 10,000 m^ jawatts/no Pennsyjvania^ 
river coufd meet this demand without a reservoir, even if ten percent of 
the ten-year low flow is the restricted consumption rate- 

Ti : 
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Despite these shbrtcbmtngs, poliilcai reaiilies may resuli in the developmeni of 
energy parks in the futuro. Industry spokesmen have already aririounced that some 
regions of the country should be designated "energy zones" whe'9 environmental 
regalations should be relaxed; This would indeed be necessary for energy parks 
Incorporating coal conversion faciljties. 

_ _ - x7 

Regional Shifts in Energy Supply 

Regional shifts in eleclHcity supply resulting from fa-^ '^y siting decisions could 
occur because projected capadty incre^^ larger than In 

-previous generations; and proje9ted oil burning and nuclear facilities will probably not 
come on-line as planned. Thus, the outcome of a few siting decisions could be 
irhpbrtant in determining which regions are the pfincial energy _suppners^ Figur^e 
showed the location of announced coal conversion facilities, indicating that middle 
western and western states may become importdnt sources of electricity supply. Siting 
p atter n s c ou Id be i h s t ru m e n t al i n i n c re as i n g t : i e e * - n o m ic f ortu n es of si a tes su p p ly in g 
coal-generated energy at the expense c : 'Mc r states which must rely on external 
sources. Recent studies have shown tiial th; , ;as been a. shift in real income from 
energy-consuming to eriergy-producih§ ^tos {. /lierriyk 1 978). Part of this shift will be 
reftected in increased tax revenues in ^ ;*roducing states. However, the economic 
impacts of increased coal utilization will extend much further than the revenues to be 
collected through severance taxes. The Natioral-Regibnal Impact Evaluation System 
{NRIES). a model developed by the U.S. Bureau of Economic Analy^^ measured 
the regional economic and demographic effects of advanced coal production in the U.S. 
In evaluating the regional growth impacts of a prpjecled 1985 nauonJ coal production 
of 1,050milllon tons, Wendling and Ballad {1980) found thai /-^t^wlde i^bal-relaled 
growth depends on the rtia jfacturing base of the state and in coa* -tLources or 
proximity to coal-producing regions. They note that lilinois will rt^gio'er the highest 
growth impacts with a swing toward coal: 



This is not surprising since tho state benefits from all- stages of coal 
deveJo^ment. First, it is one of the states where Mgh-Tevel advar)cep 
coal development is assumed. It has a vet y high manufL uturing durable\ 
base and is a Source not only for minf'^^, eqaipment, tat also for 
cons tructlon-rela te d equiprnent. Finally, ////ml '\ha~s _3 highly d eloped 
transportation industry which will be available to move the tsdditional 
coal from the mafor areas of advanced coal de^^ . . (Wendffhg 

and Ballard 1980:14) 

However, the authors emphasize (1980:16) that on a per capita bas^ the cumulative 
persbnal income increases from incr^^ased coal utillzatibn to a 19bp level of 1,050 
milliori tons will be $1 ,21 1 Wyoming, $714 in West Virgr^ in Montarsa, $262 in 

kentacky. and SI 36 in Illinois: States such as Wyoming, Montana, and West Virginia 
will enjoy such high levels of per capita income increases since they are so sparsely 

IDopulatf i. _ 

M»v; jnal growth effiects of increased coal utilization will depend on location deci- 
. sions for coal facilities — a UuWivA area of study for geographers. Information on wheie 
new coal facilities are to be sited, in concert with khowledgtf of their capltalJaDo^^ 
resource inputs, can provide a b'* tter understanding of the regional growth impacts ot a 
coal fuiure; "7 Q 
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Conclusion 

In this book, we have brcadiy addressed the energy siting problem, focus- 
ing on some critical jpcational concerns. We have enriphasized that the energy 
facility siting problerh is related^^^^^ ^^^^'^P^^^^V '^i^i^^^'"^ 

energy facility locations, as well as their scale, influences the nature and intensity of 
impacts and benefits. In addition, political considerations make siting moj;e diffjcUUjn 
some areas than in others. As a broad tdpic^ siting encompasses the expertise of many 
disciplines. The perspective of the geographer, who is abje to evaluate the injerrela- 
iionships of various factors impinging upon a location, is essehtial-iri planning the 
location of energy facilities. As a generalist able to deal with problems of location and 
scale, the geographer provides a synthesis derived from the confusion of contradictory 
details in addressing a difficua siting problem. The specialist tools of geography have 
proven valuable in determining specific facility locations and in assessing the implica- 
tions of energy facility patterns 
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